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.  TO  MY  STUDENTS. 


Oextlemek, 

I  dedioate  to  you  this  my  latest  work  on  Anatomy, 
written  I  hof^e  in  the  spirit  with  which  I  lectured  and  taught, 
and  I  trust  improved  by  all  those  advantages  which  a  matured 
experience  alone  can  bestow. 

Daily  occurrences  in  your  professional  career  must  long 
since  have  convinced  you  how  treacherous  the  memory  is, 
even  of  the  most  gifted  and  best  educated,  especially  in 
respect  of  anatomical  details,  and  how  necessary  it  is  from 
time  to  time  to  refresh  it  by  an  appeal  to  Anatomical  Works. 
I  claim  on  this  ground  from  you,  for  this  Manual,  a  conti- 
nuance of  the  patronage  you  so  liberally  bestowed  on  my 
Lectures. 

I  am  naturally  reminded  of  your  numbers,*  of  the  high 
position  many  of  you  hold  in  medicine,  in  surgery,  and  in 
<2;eneral  science,  and  of  the  influence  which  still  for  many ' 
years  you  must  of  necessity  exercise  over  the  studies  of  those 
who  are  to  follow.  Manj  will  be  guided  by  you  in  the  choice 
of  an  elementary  work  on  that  branch  of  education  which 
they  will  soon  discover  to  be  the  basis  of  their  future  pro- 
fession. Now  express  to  them  respecting  this  Manual  but 
a  tithe  of  the  encomiums  you  have  so  oft  and  on  so  many 
occasions  bestowed  on  my  oral  Lectures,  and  the  success  of 
the  work  cannot  be  doubtful. 

I  have  the  honour  to  be. 

Gentlemen, 

Your  much  obliged  and  most  obedient  servant, 

R.  KNOX. 
Landon,  November  4,  1852. 

*  Aboat  5000. 


PREFACE. 


Thk  nsefiil  arte  of  Medidne  and  Surgery  are  only  entitled 
to  the  name  and  dignity  of  professions  when  based  on  de- 
scriptive Anatomy.  It  is  to  the  labours  of  the  anatomy  of 
adult  forms  that  Medicine,  Zoology,  and  Geology  owe  their 
present  position,  whatever  that  may  be.  For  the  Medicine 
which  appeals  not  to  Anatomy  is  empiricism ;  and  the  Zoo- 
logy not  based  thereon  is  not  a  science.  That  profound  instinc- 
tive tact  guided  by  genius  may  do  much  unaided  by  Anatomy, 
I  am  free  to  admit :  Hippocrates  was  an  able  surgeon  and  a 
skilful  physician,  though  no  anatomist ;  Linn^  an  admirable 
zoologist,  though  ignorant  of  the  structure  of  *'  the  kingdoms  " 
he  so  skilfully  arranged :  both  trusted  to  the  observation  of  • 
what  Nature  presented  to  them ;  for  them  that  was  sufficient ; 
genius  did  the  rest.  But  Bichat  followed  the  one,  and 
Cuvier  the  other ;  and  they  introduced  —  the  former  into 
Medicine  and  Surgery,  the  latter  into  Zoology — descriptive 
Anatomy.  With  them  the  era  of  "  pure  observation  "  termi- 
natod,  and  that  of  "  scientific  analysis  "  commenced :  they  first 
minutely  described  adult  forms  in  their  erUth^^  with  a  view 
to '  distinguish,  to  discriminate,  and  to  eompare.  They 
added  a  new  element  of  thought  to  the  human  mind — a  new 
instrument  of  research.  They  trusted  not  to  that  divine 
genius  with  which  they  were  gifted :  the  safer  course  is  to 
follow  their  example. 

Other  forms  of  Anatomy  or  methods  of  studying  Anatomy 
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have  their  value  —  general  Anatomy,  for  example,  surgical, 
pathological,  and  microscopic ;  but  of  this  be  assured  (I 
speak  from  a  large  experience),  the  pathological  researches 
of  physicians  unacquainted  with  minute  descriptive  Anatomy 
are  unworthy  the  slightest  attention ;  equally  so  is  their  Phy- 
siology— ^a  tissue  of  idle  speculations  and  of  words  to  which 
no  useful  meaning  can  be  attached.  Surgery  in  such  hands 
is  a  hap-hazard  game,  full  of  danger  to  human  life. 

The  student's  first  step  then  ought  to  be  the  acquisition  of 
the  exact  anatomical  knowledge  of  man's  structure,  if  his 
views  be  directed  towards  Medicine  and  Surgery.  Should 
his  aim  be  Science,  then  the  minute  descriptive  Anatomy  of 
one  at  least  of  all  the  great  genera  of  animals,  vertebrate  and 
avertbbrate,  will  be  required.  Distrust  your  genius,  and  fol- 
low the  example  of  Bichat  and  Cuvier. 

The  neglecting,  or  even  the  delaying  to  a  future  period  of 
your  studies,  this  preliminary  step,  is  sure  to  entail  on  you 
innumerable  anxieties,  vexations,  and  losses,  which,  as  a  rule, 
neither  natural  tact,  sound  judgment,  nor  courage  can  alto- 
gether overcome.  Exceptions  to  this  rule,  no  doubt,  exist, 
but  these  must  not  be  mistaken  for  the  rule. 

To  many  it  may  seem  an  easy  matter  minutely  to  describe 
the  organs  and  textures  of  the  adult  animal,  and  surprise,  no 
doubt,  will  be  expressed  that  a  branch  of  knowledge  so  clearly 
essential  to  correct  science  should  for  so  many  ages  have  re- 
mained imperfect — ^incomplete.  But  the  history  of  Anatomy 
proves  that  in  this  as  in  other  sciences  the  difficulty  lies  in 
the  first  conception  of  the  idea,  which,  being  once  discovered 
and  announced,  seems  to  the  world  so  facile  of  comprehension 
and  performance.  A  child  can  now  describe  to  you  that  cir- 
culation of  the  blood  which  it  required  a  Harvey  to  discover. 

That  rational  Medicine  and  Surgery  can  only  be  based  on 
nte  descriptive  Anatomy,  and  that  Zoology  can  have  no 
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ot^er  foundation,  is  a  fact  now  admitted  I  believe  by  all ;  but 
ages  rolled  on  before  two  men  appeared  equal  to  the  right 
coDoeption  of  this  idea  and  its  execution — ^these  men  were 
Xavicr  Bicfaat  and  George  Cuvier. 

From  the  era  of  VeBalius,  or  rather  from  the  times  of  Leo- 
nardo da  Vinci  and  Delia  Torre,  who  preceded  Yesalius,  and 
who  no  doubt  were  the  earliest  descriptive  and  iconographic 
anatomists,  to  the  period  alluded  to,  many  illustrious  men 
had  written  admirable  monographs  on  Anatomy ;  but  it  was 
reserved  for  Bichat  to  demonstrate  that  Medicine  and  Surgery 
cannot  or  ought  not  to  be  based  on  fragments.  With  the 
telescopic  eye  of  genius,  universal  when  true,  he  separated 
the  descriptive  from  all  other  kinds  of  Anatomy,  putting 
each  in  its  place.  To  the  descriptive  he  assigned  the  fore- 
most rank,  proved  by  its  being  his  latest  study ;  since 
his  time  it  has  formed  the  broad  portal  stone  of  that  doorway 
by  which  all  must  enter  who  purpose  exercising  conscien- 
tiously the  arts  of  Medicine  and  of  Surgery.  Scarpa  and 
Hunter,  John  Bell  and  Dupuytren  entered  by  this  gate :  you 
will  find  it  the  safest  and  the  best. 

What  Bichat  did  for  Medicine  and  Surgery,  John  Hunter 
for  comparative  Physiology,  Cuvier,  a  fellow-labourer  in  the 
same  field,  effected  for  Zoology.  They  were  all  descriptive 
anatomists  of  the  highest  order.  This  was  the  instrument 
they  employed  in  their  vast  inquiries.  Each  wielded  it  with 
different  views ;  Cuvier  was  the  most  fortunate  of  his  great 
contemporaries.  The  publication  of  the  '  Ossemens  Fossiles ' 
roused  the  thinking  world  from  a  slumbering  lethargy  which 
had  endured  for  ages.  But  the  names  of  John  Hunter  and 
Bichat,  though  less  known,  must  also  be  imperishable. 

A  few  words  must  sufiSce  in  respect  of  the  arrangements  of 
this  work.  Its  object  is  to  carry  out  the  views  of  Bichat ; 
those  views  which  I  believe  I  first  introduced  into  Britain, 
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and  which  since  then  have  been  all  bnt  nniversally  adopted. 
It  ia  a  work  intended  for  the  class-room,  the  private  study,  the 
c&ssecting-TOQBi.  I  have  done  my  best  to  make  it  at  once  prac- 
ti<^  systematic,  minute.  Study  deeply  the  osteology  and 
utyology ;  compare  the  descriptions  you  will  find  in  this  work 
with  nature,^  and  your  future  anatomical  studies  wUl  prove 
a  pleasant  recreation  rather  than  a  painful  and  it  may  be  an 
imsatisfaclory  pursuit.  To  the  question  frequently  put  as 
to  the  utility  of  minute  anatomy,  I  reply  that  this  invalu- 
able knowledge  will  enable  you  to  reject  many  idle  specu- 
lations  in  physiology  and  pathology  daily  offered  you ;  by  it 
you  may  at  least  check,  if  not  destroy,  empiricism,  and  com- 
bat rash  Surgery,  come  from  whom  it  may.  It  is,  in  brief, 
the  only  torch  which  Medicine  possesses  to  guide  her  on  the 
obscure,  experimental,  conjectural  course  she  seems  doomed 
to  follow. 

In  the  Iconographic  portion  of  the  work,  it  will  be  found 
that  no  pains  have  been  spared  by  Dr.  Westmacott  to  render 
the  Manual  as  useful  as  possible.  To  Ptpfessor  Partridge,  of 
King's  College,  I  owe  the  valuable  reconunendation  to  use 
the  drawings  of  Herschfeldt  in  the  section  on  the  Organs  of 
Sense,  in  preference  to  every  other.  This  advice,  which  Dr. 
Westmacott  and  I  unhesitatingly  adopted,  came  with  double 
force  from  a  gentleman  at  once  the  minute  anatomist  and 
excellent  artist. 
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GLOSSARY. 


A. 

A.  The  Greek  «,  tued  as  a  prefix  in  oompound  words,  has  a  privatiire 

or  oegatiTe  force,  as  a^t€mal,  having  no  sternal  attachment. 
Aoonstic    (Ammw,  I  hear.)    Belonging  to  the  ear,  or  to  sound. 
Acromion.     (Axm?,  the  top  or  extremitj,  and  mfutf  the  shoulder.) 
Amnios,  n.  n.    QA^f«f ,  a  lamb.) 
Amphiarthrosis,  u.  f.     (A^j,  both,  and  m^^n^  an  articulation.)    A 

moTcment  of  bones,  partaking  of  Diarwrosia  and  Synarthrosis,  as 

in  the  tarsal  and  carpal  bones,  and  the  verttin^, 
Anasiomods,  w.  f.    (Am,  by,  rrfui,  a  mouth.) 
Anatomy.     (Ap«,  throu^,  among,  and  ri^iw,  I  out.) 
Anchylosis,  i»,  f.    (a^svAjm,  plur.  of  Ay»vX%  a  contraction  of  the 

nenres  or  sinews;  being  often  caused  by  the  contnuttioa  of  the 

flexor  muscles.)     The  morbid  consolidation  of  the    artiailating 

extremities  of  two  or  more  bones  which  previously  formed  a  natunl 

joint ;  a  stiff-joint. 
Anoon,  onis.  t    (Jiyum,  tiie  elbow.)    The  triangular  surfiice  of  the 

olecnaon  process  of  the  ulna;  being  the  part  on  which  we  rest  when 

said  to  lean  on  the  elbow. 
Antihelix,  sets.  m«    (A»r),  against^  and  helix ;  because  opposed  to  it.) 
Antitzagus,  t.  m.    (Aw),  against,  and  tragus  ;  because  opposed  to  it.) 
Aorta,  (B^t, 
Aponeorocfs,  It.  f.    (A«v,  by,  and  »i«^f ,  a  nerve ;  because  formerly 

supposed  to  be  the  expansion  of  a  nerve.) 
Apophysis,  u.  f.  (Airtpim,  to  grow  from.) 
Aiadmoid  Membrane.    (A^«x**f>  ^  spider's  web,  and  ii)«f , .  reeem> 

blanoe.) 
Arteiy.    (A«^  the  air,  and  m^Mw,  to  keep ;  because,  being  found  empty 

after  death,  the  andents  supposed  they  contained  air.) 
Arthrodia,  0.  f.     (a^#^/«,  to  fasten  by  joints.)     An  articulation 

admitting  of  motion  on  all  sides. 
Arthrosis, «.  f.    (A^^mt,  to  fasten  by  joints.) 
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Aiytsenoideus,  a,  um.     (A^vra/»«,  a  funnel,  and  ul«ft  resemblance.) 

Astra^us,  i.  m.     (^Arr^myaXtf,  a  die  shaped  like  the  anklebone.) 

Atrophy.     (A,  prir.  and  rpi^w,  to  nouriBh.) 

Acoustic.     (A««iMv,  I  hear.) 

Azjgos.     (A,  priv.  and  {vyi<,  a  yoke.) 

B. 

Baailaris,  is.  e.  (B«riXiv«,  a  king.)  Applied  to  certain  bones,  arte- 
ries, veins,  processes,  &c.,  from  the  importance  of  their  situation,  or 
beiog  near  the  brain. 

Basis,  is.  f.     (Baiwt  to  rest  upon.) 

Brachiujm,  tV.  n.     (Bm^'**'*  ^®  arm.) 

Bronchia,  orum.  n.  pi.     {^«yx«ft  the  windpipe.) 

Buccinator,  oris.  m.  (Bvymnu^,  to  sound  a  trumpet ;  because  it  chiefly 
is  used  in  doing  so.; 

C. 

Calcaneum,  t.  n.     {Calx^  the  heel.     2iXis,  the  heel.) 

Canthus,  t.  m.  (Kcv^0f,  the  angle,  or  comer,  formed  by  the  junction 
of  the  eyelids ;  the  internal  being  the  greater  and  the  external  the 
lesser  canthus.) 

Oardia,  a,  f.     {KafiU,)    The  heart. 

Carpus,  •*.  m.     {Ktt^v§s>)     The  wrist. 

Cephale.     (Ki^Xn.)    The  head. 

Cerebnim,  t.  n.  (K«^,  the  head.)  The  brain,  situated  within  the 
cranium. 

Choleeus,  or  Cholceus,  a,  um,  (X«Xii,  bile.)  Belonging  to  bile; 
biliary. 

Chole,  es,  f.     (X»Xif.)     Path.    The  bile :  chole. 

Choledochos,  a,  wn,  (X«Xif,  bile,  and  lix^fuu^  to  receive.)  Receiv- 
ing bile  or  gall. 

Chondrology.  (X«y^«f,  a  cartilage,  and  X^y^t,  a  discourse.)  A  dis- 
sertation or  discourse  on  cartil^es.     Chondrologia,  cb,  f. 

Cholrion.  (X*»«iw,  to  contain.)  The  second,  or  most  external  mem- 
brane involving  the  tcetus. 

Choroid.  (X^^mv,  and  uhg.)  A  membrane  of  the  eye.  Derived  from 
a  fancied  resemblance  to  the  chorion. 

Chyle.  (XwX#f,  juice  extracted  by  decoction.)  The  milk-like  liquor, 
separated  by  digestion  from  the  chyme,  from  which  the  blood  is 
formed;  it  occupies  the  lacteals  (hence  their  name)  and  thoraeic 
duct.     Chylus,  t.  m. 

Chyme.  {Xv/Mt,  juice/)  The  pulpy  mass  formed  by  the  food  when 
it  has  undergone  its  first  great  change  in  the  process  of  digestion, 
and  pa^ed  from  the  stomach  into  the  duodenum.     Chymm,  i.  m. 

Cleido.     (KXiif,  the  clavicle.) 
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CUnoid.     (KXiNi,  a  bed,  and  itit,  resemblance.)     Resembling  a  bed. 

Cimoida,  »8.  f. ;  also  used  adj. 
Clitoris,  fttfis .  C    (KXtim,  to  shut  up ;  ■  because  it  is  shut  up  by  the 

labia  pudendi.) 
Coccyx,  cygia,  £    (Km»k|,  the  cuckoo,  whose  biU  it  is  supposed  to 

resemble.) 
Cochlea,  a,  f.     (JU^Xiaf,  a  winding  staircase.) 
Coeliac     (KtXm,  the  belly.) 
Colon,  t.  n«     (K«iX«f,  hollow ;  because  generally  empty  in  the  dead 

subject;  or  Kmkitm,  prohibeo.) 
Cimdyie.     (Kiv)vAj«,  a  tubercle.)    A  round  eminoice  of  a  bone  in  a 

joint.     CondyltiSf  t.  m. 

Cor.     (K4«,  Me^')    '^^  ^^^^' 

Coracoid.     (lU^,  a  raven,  and  uitf  resemblance.)     Shaped  like  a 

crow's  beak.     Coracoideua^  a,  um, 
Coronoid.     (Ksmm,  a  crow,  and   uUf,  resemblance.)     Applied  to 

processes  of  bones  that  are  curyed,  or  in  any  way  like  a  crow's 

beak.     Coronoideui.  a,  vm. 
Cotyloid.     (KjTvAif,  a  small  drinking-cup,  uif,  likeness.)    Resem- 

bting  an  andeot  drinking-cup.     Cotyloides,  is,  f.,  also  .used  adj. 
Cranium.     (K^wm*,  calraria  of  the  Latins.) 
Cremaater,  eria,  m.     (K^tfUm,  to  suspend.) 
Cricoid.    (K^uMf,  a  ring,  and  is^,  resemblance.) 
Crista,  a,  f.     (As  if  carigt{iy  from  jmi^m,  the  head.)    A  crest ;  any- 
thing like  the  comb  of  a  cock.     Crista  Qalli, 
CrystaUine.     {K^p^rrnXXtt  crystallus.) 
Cuboid.    (K«^,  a  cube,  or  solid  square  body,  and  ti)af ,  resemblance.) 

Like  a  cube.     CuboideB^  u.  f. ;  also  used  adj. 
Cystls,  is.  f.     (K»#r<f ,  a  bag.)    A  bladder.     The  membranoujs  bag  in 

which  any  morbid  substance  is  contained :  a  cyst;  hence  cystic. 

D. 

Dvios,  t.  m.     (^«f«f >  a  skin.) 

Deltoid.  {£aXT»,  and  iJ«f,  resemblance.)  Shaped  like  the  Greek 
letter  A.    Applied  to  a  triangular  muscle  on  the  shoulder. 

Dermis.     (Ax^^.)    The  skin.    See  Cutis. 

Diaphanosus,  a,  wn.  {dum,  through,  and  mtnt,  to  shine.)  Trans- 
parent :  diaphanous. 

Diaphngm.     (Am,  and  ppmrwat,  to  shut  in.) 

Diarthrosis,  is.  f.  (Ai«,  through,  and  m^i^,  a  joint.)  A  moveable 
articulation  of  bones. 

Diastole,  es.  f.  (A4iwiXX«#,  to  diUte.)  The  dilatation  of  the  heart, 
by  which,  with  its  alternate  contraction  (systole),  the  circulation  is 
carried  on. 

Digastricus,  a,  um.     (ahj  twioe,  and  yarrfi^,  a  belly.) 

Dnlocation.     (^i«,  out  of,  and  hcus,  a  place.) 
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E. 

Elytroides.     (^Bkvr^n,  Tsgina :  tegtimentum.)  A  tunic  of  the  scrotoxn. 

The  cremaater  wai  alao  called  the  eiythroid  membrane. 
Enarthrosis,  is,  f.     fEr,  in,  and  »fSf»f,  a  joint.)    The  ball-and-socket 

joint ;  a  yariety  or  the  class  Diarthrosis, 
Encanthis,  is.  f.     (Et,  in,  and  »mth$,  the  anele  of  the  eye.) 
Enocphalon.     (E»,  in,  and  xi^cXn,  the  head.) 
Entero.     (Etri^v,  an  intestine.) 
Epicranial.     (E**!,  upon,  and  «^«f<«v,  the  cranium.) 
Epicranium,  ft.  n.     (Ev-i,  upon,  and  x^cmm,  the  cnmium.) 
Epidermis,  idia,  f.     (E**!,  upon,  and  ii^^M,  the  skin.) 
Epididymis,  is,  m.     (£«*<,  upon,  and  Mci^m*,  a  testide.) 
Epigastric     (Er<,  upon,  and  >«mi(,  the  stomach.) 
Epiglottis,  idis,  or  is.  f.     (Evi,  upon,  and  yXMrrttf  the  aperture  of 

the  windpipe.) 
Epiphyns,  u.  f.     (£r«,  upon,  and  ^vm^  to  grow.) 
Epiploic.     (ErarXjM,  the  omentuia.)    Belonging  to  the  epiploon,  or 

omentum.     Epiploicus,  a,  um. 
Epiploon,  t.  n.    (Er/rXvw,  to  sail  upon ;  because  it,  as  it  were,  floats 

on  the  intestines.) 
Ethmoid,  or  Ethmoid.     (HS/jlh,  a  sieve,  and  uht,  resemblance.) 

G. 

Ganglion,  it.  n.     (^r»yyk4»f,  a  knot.)    An  enlargonent  in  the  course 

of  a  nerve,  resembling  a  knot. 
Gastric     (Tm^m^,  the  stomach.)    Belonging  to  the  stomach.     Gas-' 

tricusy  a,  um. 
Gastrocnemius,     (rcrm^,  the  belly,  and  »fi^ii,  eras,  the  leg.) 
Generation.     (Vuf^/tMt,  to  b^t.) 
Genio.     (Ttmn,  the  chin.) 
Ginglymus,  i.  m.     (TiyyXufiuf,  a  hinge.)    The  hinge-like  joint;  a 

variety  of  the  class  Diarthrosis, 
Glenoid,     (rxurii,  a  cavity,  and  uhf,  resemblance.)     Having  a  cavity 

for  articulation  with  another  bone.     OlenoideSf  is.  f. :  also  used  adj. 
Glosso.     (rx«rr«,  the  tongue.) 

Glottis,  idis.  f.    (TXMmtf  the  aperture  of  the  windpipe.) 
Gluteal.    (TXMtTtf,  the  buttock.) 
Gomphosis,  is.  f.    (r«^»^,  to  drive  in  a  nail.)    A  variety  of  the  class 

Synarthrosis,  in  which  one  bone  is  fixed  in  another  like  a  nail  in 

wood,  as  the  teeth  in  their  sockets. 

H 

Halo,  ofiit.  m.    fAAivr,  a  circle.)    The    rownish  circle  around  the 
female  nipple. 
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HsemoirhoidiJ. 

Harmoium,  a.  f.     (A^,  to  adapt.)    Harmony ;  a  variety  of  the  class 

SynarthronSf  denotiog  such  bones  as  are  simply  joined  together,  as 

the  nasal  and  other  bones  of  the  face. 
Hemisphere.     Ct^^unv ,  half,  and  e^mifm,  a  globe.) 
Hcpar.     (Hmf.)    Jecnr,  the  liver. 
Hippocampus,  t.  m.     (*I«^r^Mt^«-«f ,  a  sea  insect,  with  a  head  like 

that  of  a  hone.)    Toe  sea-hoxise. 
Hmnems,  t.  m.    (fV^f  >  ^  shoulder.)    The  arm :  the  shoulder :  also 

the  long  bone  of  the  arm,  os  humeri,  or  os  brachii.    Brachium. 
Hyaloid.     QTrnXsg,  glass,  and  u^tf  resemblance.)     Resembling  glass : 

transparent.     Hyahidea,  is.  f. ;  also  used  adj. 
Hymen.     (T/mi»,  a  monbrane.) 
Hyoides,  is.  f.     (T,  and  li^f,  resemblance.)     Like  the  Greek  letter  » : 

hyloid. 
Hypoglossal.     (Tw§,  under,  and  yX^wwm,  the  tongue.) 

I. 

Ileom,  t.  n.    (EsXm,  to  turn  about :  from  its  convolutions.) 
Iliom.     (A  portion  of  the  os  innominatum.) 

Ischium,  tt.  n.     (Irxif » the  loin ;  from  its  proximity  to  the  loin ;  also 
If^iM,  coxa.) 

L. 

Lachryma,  a.  f.     {Am»f»fta.) 

Lambdoidal.     (A,  and  ii^f,  resemblance.) 

liMnina,  «p.  f.     (EA««,  to  beat  out.)    A  plate  of  metal. 

Larynx,  gis.  f.     {Amfuy^.)    The  windpipe. 

M. 

Mamma,  cs.  f.     (Umfifut,  the  instinctive  cry  of  an  infant  for   the 

breast.) 
Maaseter,  eris.  m.     (M«rriU,  to  chew;   because  it  is  employed  in 

chewing.) 
Mastoid.    ( Mcrvif ,  the  breast,  and  uUt,  resemblance.) 
Matrix,  ids.  f.     (M*ni^.)     The  womb,  or  uterus. 
MaxiIlA,  ce.  f.    {Mm^vmm,  to  diew.)    The  upper,  or  lower  jaw. 
Meninx,  gis.  f.     (M«v«<,  thin.) 

Mesentery.     (Mir«f ,  the  middle,  and  uti^Hj  the  intestine.) 
MesocBcnm,  i.  n.     (Mir*! ,  the  middle,  and  ccscvmi,  the  blind-gut.) 
Mesocephalon,  •'.  m.    (Mir^f,  the  middle,  and  m^mait,  the  head ;  be* 

cause  situated  below  the  centre  of  the  brain.) 
Mesocolon,  t.  m.     (Miraf,  the  middle,  and  ««X0y,  the  colon.) 
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MetacarpoBy  t.  m.  (Mir«,  after,  and  Mt^r«f ,  the  wrist.) 
Metatarsus,  i.  m.  (Mit«,  after,  and  T«i^#«f ,  the  tarsus.) 
Mjlo.  (MifXn,  a  mill ;  in  allusion  to  the  grinding  teeth.) 
Myology.     (Mur,  a  muscle,  and  Xaytt  &  discourse.)    The  doctrine  of 

the  muscles.     Myologia,  <r.  f. 
Myotomy.     (Mvf,  a  musde,  and  ti^vm,  to  cut.)    Dissection  of  tht 

muscles.    Myotomia,  a.  f. 

N. 

Nasus,  the  nose.    (Pi»  of  the  Greeks.) 

Neurilemma,  atis.  n.     (Niv^«f ,  a  nenre ;  and  Xifc^,  a  coTering.) 

0. 

Odontoid.  (03«vf,  a  tooth,  and  u^,  resemblance.)  Resembling  a 
tooth  in  shape.     Odontoides,  is.  f.  also  used  adj. 

(EsophagSBUs,  a,  tan.    {Os^t^myott  the  gullet.) 

(Esophagus,  •'.  m.  (Om,  to  carry,  and  ^»yt9  to  eat;  because  it 
conveys  what  is  eaten  to  the  stomach.) 

Olecranon.     (OXinf,  oAitus,  and  «^«f*f ,  galea.) 

Omo.     (O^M#,  the  shoulder.) 

Ophthalmic,  from  O^SaXft^. 

Optic.     (Oirrtfuu,  to  see.)     Relating  to  the  eye,     OpticuSf  a,  tan. 

Os,  oris*  n.  (Orra,  the  Toice.)  The  mouth.  Applied  to  the  open- 
ings of  parts. 

Osteogeny.  (Orrin,  a  bone,  yivim,  generation.)  The  growth  of 
bones.     Osteogenia,  cb.  f. 

Osteography.  (OrrtM,  a  bone,  and  7p«fw,  to  describe.)  The  de- 
scription of  the  bone«.     Osteographia,  cb.  f. 

Osteology.  (Orri«f,  a  bone,  and  ^ityttt  &  discourse.)  The  doctrine 
of  the  bones.     OsteologiOf  a.  f. 

P. 

Palma,  es.  f.     (IheXX^v,  to  wield.)    The  palm  of  the  hand. 
Pancreas,  aiis.  n.     (Ilcf,  all,  and  n^\mt%  flesh;  from  its  flesh-like 

substance.) 
Parenchyma,  aiis.  n.     (na^i)^;^M»,  to  strain  through.) 
Parotid.     (n«^«,  before,  and  fiff,  0T«f,  the  ear.) 
Pelvis,  ia.  f.     (IlfXXif,  a  bowl;  from  its  shape.) 
Pericardium,  tV.  n.     (ni^i,  about,  and  s«^)««,  the  heart.) 
Perichondrium.     (Ilrtfi,  circa^  around,  and  xvil^t,  a  cartilage.) 
Pericranium,  ti.  n.     (ni^i,  about,  and  »^«fM»,  the  cranium.) 
Perinseum,  t.  n.     (ni(»i«,  to  flow  around;  because  it  is  generally 

moist.) 
Periosteum,  i.  n.     (di^/,  about,  and  t^ruf,  a  bone.) 
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Pcrist^thyline.    (IIi^j,  around,  and  ^rmfyXn,  the  UTula.) 

PeritoDAnm,  i,  n.    (ni^«Ts/Mr,  to  stretch  all  over.) 

Perone.    (ni^Mn,  fibula,  from  wu^,  to  trayerse;  because  it  passes 

throng  or  trarerses  tJie  leg.) 
Phalanges.    (*mXMyytf,  from  *«Ajiy|.     PU  of  Phalanx,  gis.  f.  a  bat^ 

taUon  <^  foot.) 
Pharynx,  gis.  f.    (^#«»  to  conduct ;  because  it  leads  the  food  into  the 

ow^ihagas.) 
Phrenic.     (*^if  v ,  the  diaphragm ;  being  the  plural  of  ^t ,  ihe  mind, 

which  the  ancients  suppos^  to  exist  in  tiie  diaphragm  and  parts 

immediately  above  it.)    Belonging  to  the  diaphragm.    Fhrenicua, 

a,  um. 
Placenta,  a.  f.    (nx«uM«f,  a  cake;  from  its  resemblance.) 
Platyama-Myoidcs.     {UXm/vhtf  broad,  /*»$,  a  muscle,  and  uitt  i*^ 

semblance.) 
Pneumonic ;  pneumo-gastric,  &c.    (pwtvfuHt,  the  lungs.) 
Pleura,  <r.  f.    (nXM^«,  the  side.) 
Prostate.     (11^,  before,  and  Urn/u,  to  stand;  because  situated  before 

ihit  urinary  bladder.) 
PsoK.    (*mif  the  loins.)    The  loins:  also  applied  to  two  pairs  of 

mnsdea  of  the  loins. 
Pterygoid.    (Tlri^,  a  wing,  and  uhf,  resemblance.)     Resembling  a 

wing.    Ftejygoideua,  a,  um.    Al^fobmib. 
Pulmo,  onis.  m.    (IIXiv^um,  for  wnv/tanf  tiie  lungs.)    The  lung. 
Pylorus,  L  m.    (IIvXi*,  an  entrance,  and  ««^,  a  guard ;  guarding, 

as  it  were,  the  entrance  of  the  bowels.) 

R. 

Rachia,  eoa.  f.     (*P«;^ir,  the  spine.) 
Raphe,  «f.  f.     (F«^»  a  scam,  or  suture.) 
Ren,  renes;  the  kidneys  (in  Gieek,  Nt^^). 

S. 

Sacrum,  i.  n.    (Sacer,  sacred;   because  it  was  formerly  offered  in 

sacrifices.     The  Greeks  used  the  word  <i^m>.) 
Saphena,  <?.  f.     (Imfiiif  manifest.) 
Scalenus,  a,  tmu    (2»mXn»Hf  irregular.) 
Scaphoid.     (S«^,  a  little  boat,  and  tiin,  resemblance.) 
Sceletoa,  t.  m.    (XsiXAi»,  to  dry.)    A  skeleton. 
Schindylesis,  is.  f.    {IxnivxLt,  to  split  into  small  pieces.)    A  variety 

of  the  dasa  SynarthrosiSf  in  which  one  bone  is  received  into  a  slit 

in  another,  as  the  vomer  into  the  sphenoid  bone. 
Sclerotic    (ImXnfittf  to  harden.)    Hard :  tough.    ScUroticus,  a ,  um. 
Seaamoid.    (Jn^m/ur,  a  eram  of  Indian  com,  and  in*! ,  resemblance.) 

Resembling  a  grain  of  Indian  com.    Sesatnoideus,  a,  um. 
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Sigmoid.    (2,  and  Jhtf  likeneBs.)     Resembling  the  Greek  letter  2. 

Siffmoide8t  ^-  f> ;  ^iao  used  adj. 
Sphenoid.    (2^,  a  wedge,  and  u)«r,  resemblaaoe.)    The  sphenoid 

bone  does  not  resemble  a  wedge,  but  serves  the  purpose  of  a  clamp. 
Splanchnic    {Jirkmyxwp,  an  entrail,  or  viscus.)     Belonging  to  the 

entrails,  or  viscera.     Splanchnicus,  a,  um. 
Spleen.    (2«'XJ^»,   a  purple,   or  livid-coloored,   oval  viscas  in  the 

left  hypochondrium,  whose  fhnction  is  not  yet  ascertained.    Spien, 

enia.  f. 
Splenios,  n.  m.     (^wkiif,  the  spleen;  because  like  its  ahi^.)    A 

muscle  of  the  neck. 
Staphyline.     (2r«^vXff,  a  grape.)    Like  a  grape.    Staphylinug,  a,  um. 
Sternum,  t.  n.     (2rMMf.)    The  oblong,  flat  bone  at  the  fore-part  of 

the  thorax,  oonsistmg,  in  the  young  subject,  of  several  pieces  united 

by  cartilages ;  in  the  adult  of  three,  of  only  two,  and  in  the  old 

subject  often  of  one  entire  bone :  the  breast-bone.     Os  Peotobu. 
Stomach.    (2t'«^ui,  the  mouth,  and  xtvm,  to  pour ;  the  food  passing 

into  it  from  the  mouth  and  oesophagus.) 
Styloid.    (2rvXHt  a  pillar,  tShs,  likeness.)    Like  a  stake,  or  pillar : 

stylifoim.     StyMdew,  a,  um. 
Symmetry.     (2m,  together,  and  fair^tf,  a  measure.)    The  due  and 

exact  proportion  of  one  thing  to  another,  in  respect  of  the  whole. 

Symmetriaj  <?.  f. 
Sympathy.    (Ittfurmiim,  to  suffer  with.) 
Symph3r8is,  is,  f.     (2irf,  together,  and  ^«w,  to  produce.)    A  natural 

union  of  bones,  by  means  of  an  intervening  substance ;  a  variety  of 

the  class  Si/ncurthrosis. 
Synarthrosis,  w.  f.    (2vv,  together,  and  »^f9t  a  joint.)    An  im- 
moveable joint;  a  class  of  articulations  having  three  varieties, 

Sutwa,  OomphosiBf  Symphysis. 
Synchondrosis,  is.  f.     (2tf»,  together,  and  x**h*f*  ^  cartilage.)     A 

union  of  bones  by  means  of  an  intervening  cartilage ;  a  species  of 

symphysis,  as  of  the  pabes. 
Syneurosis,  is.  f.  (2vf,  together,  and  uu^Wf  a  nerve ;  the  term  nerve 

formerly  including  ligaments,  membranes,  and  tendons.)      Union 

of  bones  by  means  of  an  intervening  membrane ;  a  species  of  sym^- 

physis. 
Syssarcosis,  is.  f.     (2irv,  together,  and  #^|,  flesh.)     Union  of  bones 

by  means  of  a  kind  of  connecting  muscle,  as  the  os  hyoides  to  the 

sternum. 
Systole,  es.  f.     (2ifrriAJL«,  to  draw  together.) 

T. 

Tarsus,  t.  m*     (T«^^«f .) 

Thalamus,  t.  m.     (^edXm/A$t.)    A  bed. 
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Thoru,  acts.  f.  (6im^«(,  a  coat  of  mail ;  because  it  incases  the  riscera 
of  the  diest.) 

Thymus  (gland).    Bi^ut. 

Thyroid.  (0»^,,  a  shield,  and  tsht,  resemblance.)  Resembling  a 
shield.     IhyroiieuSj  a,  tan,    Sgotiform. 

Trachea,  a.  f.  (T^;^iv,  rough ;  from  the  inequalities  of  its  carti- 
lages. The  Latins  also  called  the  trachea  the  aspera  arteria,  being 
merely  a  translation  of  the  Greek  name  T^nx***  «f«^'*0 

Tragua,  u  m.  (T^^,  a  goat ;  from  the  short  hairs  that  grow  on 
it  in  adranoed  life.) 

Trapezium,  n.  n.  (T^mwi{^,  a  four-sided  geometrical  figure ;  fr«m 
its  shape.) 

Trapeioides,  os.     (T^»«{^Mf,  the  trapezium,  and  i]^,  resemblance.) 

Trigonus,  <i,  um,  (T^tTr,  three,  and  ymtim,  a  comer.)  Three- 
cornered  :  trigonial ;  the  trigon  or  trigonal  space. 

TrcMJianter,  n.  m.  (T^i;^«,  to  run ;  from  the  use  of  the  muscles 
attadbed  to  it;  or  m>m  r^»x*ft  &  wheel:  hence  r^x**^^i  t^^yn* 
the  greater  trochanter.) 

Trochlea,  <g.  f.    (T^;^»,  to  ran.)    A  pulley. 

Tympanum,  i.  n.     (Tv^vspw,  a  drumO 

U. 

Ulna,  a.  f.    (fUlvti,  the  ulna,  or  cubit.) 

Unguis,  18.  m.     (Otvl,  a  claw,  or  talon.) 

Unchns,  i,  m.     (0?m  urine,  and  i;^»,  to  contain.) 

Ureter,  eris.  m.     (oij^,  urine.) 

Urethra.     (Oa^^) 

Urine.    C0^««»,  to  rush  forward.) 

Uterus,  A.  m.     ("T^ri^) 


(In  GredE,  *x$^.) 


V. 


X. 


Xq;»hoid.      (A^,    a   sword,    tSUs,   resemblance.)      Sword-shaped, 
JDpMde$,  is,  f. ;  also  used  adj.    Ensiformis. 

Z. 

Zygoma^  oUm,  n.    (Z^yis^  a  yoke.) 


ERRATA. 

Page  38,  after  the  syllable  at  the  end  of  the  fifth  line  triMrf  noid. 
Pages  74  isA  75,  for  ischion  read  ischiora. 
Page  93,  line  2S,for  larger  read  shaft. 

„     99,  last  line,  for  tibia  read  fibnla. 

„  103,  line  34,  for  small  read  long. 
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OSTEOLOGY. 


THE  SKELETON. 

Bt  the  term  skeleton  is  meant  the  assemblage  of  bones  constituting  as 
it  were  the  fivne-work  of  the  body.  The  word  is  derived  from 
KeUUan^  and  that,  no  doubt,  from  rxiXXai,  to  dry.  To  the  Greeks, 
who  knew  but  little  of  anatomy,  we  owe  most  of  our  anatomical 
terms.  The  bones,  as  first  shown  to  the  student,  are  hard,  solid  oi^gans, 
of  rarioQs  forms:  they  ought  to  be  prepared  with  great  care,  by 
maceration  in  water  of  a  certain  temperature,  and  cleaned  without  the 
aid  of  any  hard  instruments.  The  object  of  this  is  to  exhibit  them  in 
a  perfect  state.  It  is  to  the  adult  skeleton  and  the  bones  composing 
it  that  the  student  must  first  devote  his  attention — to  the  skeleton 
articulated  artificially,  or  connected  by  means  of  wires.  He  will 
afterwards  examine  the  natural  skeleton,  or  that  in  which  the  bones 
are  left  connected  by  their  own  ligaments :  the  skeleton  of  the  foetus 
is  usually  so  articukted.  By  its  solidity  and  hardness  the  skeleton 
affi»nis  support  to  the  soft  parts.  Some  adhere  to  it,  as  the  muscles 
and  Ugaments ;  others  it  partially  or  fully  protects.  Moreover,  being 
oompoaed  of  levers,  it  forms  a  portion  of  the  system  of  oi^gans  of 
looomolion — passive  organs  of  locomotion,  acted  on  by  the  living 


FmrDAMENTAL  PABT  OF  THE  SKELETON. 

The  vertebral  column  is  the  fundamental  part  of  the  skeleton ;  Ist, 
as  extftjng  in  all  animaU  whidb  have  a  true  skeleton,  and  thus  bestow- 
ing a  name  on  a  whole  division  of  the  animal  kingdom,  namely,  the 
vcrtdnate  animals ;  2nd,  as  being  obviously  the  centre  of  the  osseous 
■yBtcnL.  Philosophical  anatomy  becoming  daily  more  practical,  has 
all  bat  demonstrated  that  the  vertebral  column  ought  to  include  the 
head,  and  that  all  the  other  bones  of  the  body  are  merely  its  appendages. 

Bat  the  practical  student  must  ever  view  the  vertebral  column  as 
eompoaed  of  a  series  of  bones  extending  from  the  head  to  the  ex- 
tremity of  the  column.    I  scarcely  think  it  necessary  to  allude  to  the 

B 


<4d  diTiaioD  of 
the  >kdftoii  into 
bead,  trunk,  *Dd 
eitmnitia.  Aa 
regu^  Uie  ake- 
1«t<a],  Buch  dlTiii- 
oni  are  calcnlital 
to  mislead;  th«j 
have  a   r^ennce 

r«rt<.  Thenaai- 
tial  skmeot  of  the 

dceleton  i>  the  rer- 
tabnl  column  (lee 
Figs.  26,  27,  28, 
p.  IT),  and  thu 
ouf^ht  ta  inclade 
the  craaial  bones; 
bat    the   number 


n  baa  not  yet 


and  therdore  I 
ahall  dcKribe  the 

vtritbralit,  raeMt, 
aptu.)  ai  bdnK 
eompoHd  of  ■ 
Hrin  of  bdim, 
thirtj-thne  in 
number,  atrongly 
connected  together 

menta,  to  be  bere- 
afUr  deacribed. 
WbtD  clotbtd 
with  all  ita  aoft 
parta,  it  ia  atroog. 


Uti«    which    I 


ruHDAmiiTAL  rAST  of  t 


The  1 
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le  rert(br>  which  remain  diatuiTt  in  the  adult,  ud  pmerre 
. ;  the  &1h  are  those  which  unite  wtUi  each  ather  iuto  ■ 
loK  tlut  charact«rutic.  The  old  diviiioo  of  the  column 
nore  pyramuia  It  quite  fandliil,  lud  calculate]  to  tuiilead. 


coIdh 


r  the  o 


donal, 


imbar,  Aacral,  and  coucyg;eal  rfgtoiui;  heoce  their  names:  there  are 
7  cervical,  12  dorsal,  b  lumhar,  5  aacral,  4  coccygeal  vertebiv.  Of 
tbcM  llie  firrt  24  ore  called  troe  Tertebrie,  the  remaiDing  d  blee;  in 
other  word),  the  articulating  cartit^o  htiTe  dinppeu«d,  uiil  the  bones 
hare  grown  together,  foimii^  a  tolid  mau.  In  early  youth  they  are 
all  equally  diatinct  fiiiiD  each  other. 


lu  the  tme  Terlebne  we  find  certain  geneiaJ  charscten,  DBmely,  a 

body,  a  ring  or  large  fonuneo,  articniating,  tnuuTcrae,  and  apinoiu  pro- 

ceua,  lamioie  and 

Hg,  S.*  notrha.  Alltheae 

part«    have   their 


•  Fla.  4.— lUi  AtlMoD,  Tlnrad 
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med  up,  and  will  be  found  applicable  to  all  tbe  true  Tertebrae,  with  the 
exception  of  the  fint.  1.  A  body  for  the  attachment  of  the  inter- 
vertebral fibro-cartilages.  2.  A  foramen  for  lodging  a  portion  of  the 
spinal  marrow  and  its  membranes  and  vessels.  3.  A  pedicle  on  either 
side  from  which  start  the  processes.  4.  Two  laminae  or  plates,  to  which 
are  attached  the  yellow  ligaments  of  the  vertebral  column.  5.  Two 
transverse  processes,  to  which  are  attached  tendons  of  muscles  and 
ligaments.  6.  Four  articular  processes  connecting  the  vertebra  to  the 
vertdbrae  preceding  and  following  the  one  examined.  7.  A  spinous 
process,  to  which  also  ure  attached  ligaments  and  the  tendinous  fibres 
of  muscles.  8.  Two  notches,  or  indsurie,  above  and  below ;  these 
protect  the  spinal  nerves  and  vessels.  9.  Numerous  small  openings 
or  foramina  may  be  seen  scattered  over  various  parts  of  the  bone. 

Cervical  YEBTEB&iB ;  their  distinouishing  Characters. — 

They  are  seven  in  numbcor,  and  easily  distinguished  from  the  other 

«    .*  „    .X  vertebne  by  a  foramen 

^•••*  *^'+  or  hole,  wtich,  perib. 

rating  the  base  of  the 
transverse  processes, 
allows  the  vertebral 
arteries  to  pass  through 
them.  But  they  have 
other  peculiarities 
which  merit  notice. 
1st.  Though  named  generally  on  the  numerical  principle,  some  have 
distinct  appellations  by  which  they  are  also  Imown^  and  in  some 
respects  it  is  to  be  r^retted  that  this  nomenclature  had  not  been 
adopted  in  respect  to  these  seven  vertebne.  The  first  is  called  atlas ; 
the  second,  dentata;  the  seventh,  proeminens.  2nd.  They  are  smaller 
than  the  lumbar  and  dorsal  vertebrae.  3rd.  The  vertebral  foramen  is 
of  a  triangular  form  and  larger  proportionally.  4th.  The  body  is 
transversely  elongated  and  deepest  in  firont.  5th.  The  upper  snmoe 
is  broader  than  the  lower  one.  6th.  The  inferior  articular  processes 
are  oval,  slightly  concave,  and  are  directed  forwards  and  downwards ; 
the  superior  have  opposite  characten.  7th.  The  transverse  prooesses 
are  short,  bifid,  and  present  a  deep  groove  superiorly,  and  at  their  base 
is,  Sthly,  a  foramen,  which  is  the  true  diaracteristic  of  the  cervical  ver- 
tebrae.  Moreover,  the  notches  are  deeper  and  the  spinous  process  is  bifid. 

*  Fig.  6  represents  a  cervical  vertebra  seen  on  the  ni^r  saTfBoe.~a,  the 
bUtucated  sinnofos  process ;  b,  the  Isminn ;  c,  the  8i^>erior  articalar  process ; 
g.  roonded  extremis  of  the  i^ocefls ;  e,  blAircated  traasvene  process ;  /,  ante- 
rior sorftoe  of  the  body ;  d,  posterior  surCace  of  tiie  body ;  i,  vertebral  foramen. 
The  holes  for  the  passage  of  the  vertebral  artery  are  dlsUxictiy  marked  at  the 
root  of  each  transverse  process. 

t  Fig.  7.— Same  vertebra,  lower  sorfitoe.— <^  spinous  process;  c,  notch  and 
posterior  root  of  the  transverse  process ;  e,  blforcatlon  of  the  transverse  pro- 
cess, and  foramen  In  the  process  for  the  paaaage  of  the  vertebral  artery ;  d, 
great  medullary  foramen ;  g,  inferior  arttdUar  prooeaa ;  /,  body  of  the  vertebra. 
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Meckel  oomparM  the  posterior  root  of  the  traoBverBe  process  of 
the  oerrical  vertebne  to  the  trusrerBe  processes  of  the  donal  rerte- 
hnt ;  and  the  anterior  root  to  the  ribs,  which  in  the  oerrical  Tertebrs 
are  mdimeotarj.  Bat  though  followed  in  this  by  many  good  ana> 
tonusts,*  I  have  demonstrated  the  opinion  to  be  an  erroneous  one. 
Tke  emterior  root  of  the  trannene  prooessea  of  the  cervical  vertebrxB 
ie  comtpoeed  of  ttco  dittmct  oueom  elemerUif  of  which  the  anterior  one 
alooe  w  the  nadimentcuy  rib. 

Peculiar  Cervical  VERTEBRiB. — Every  Tertebra  differs  in  some 
respects  from  all  the  others ;  bat  descriptive  anatomists  think  it  saffi- 
cicnt  to  attend  to  a  certain  nimiber  only  in  eadi  region.  In  the 
oerrical  region  we  find  three  which  have  been  so  described ;  namely, 
1,  the  first,  or  atlas;  2,  the  second,  or  dentata;  3,  the  seventh,  or 


The  Atlas. — ^This  bone  is  so  called  from  its  supporting  the  head. 
It  camiot  well  be  mistaken  for  any  other  yertebra.  In  form  it  re- 
sembles a   some- 

what    irregukrly  •  ^-  «•+  ^-  '-^ 

shaped  ring,  the 
narrower  and 
smaller  portion  of 
the  ring  or  circle 
being  in  front. 
A  ligament  ran- 
ning  transversely 
acroea  from  one  side  to  the  other,  divides  the  ring  into  two  oneqoal 
parts ;  the  one  in  front  of  the  ligament  is  intended  for  the  inception  of 
the  processus  dentatos  of  the  axis  or  2nd  cervical  yertebra ;  throagh 
the  larger  drde,  behind  the  ligament,  passes  the  medulla  spinalis,  its 
membranes  and  yessels,  together  vrith  the  spinal  accessory  nerves. 

When  we  examine  the  vertebra  in  detail  and  endeavour  to  recognise 
in  it  the  structures  it  may  haye  in  common  with  the  other  yertebra, 
and  the  modifications  these  may  have  undeigone  to  fit  the  bone  for  its 
place  and  fimctaons,  vre  find,  1st,  that  it  has  no  body  properly  speak- 
ing, the  processus  dentatos  occupying  its  place ;  2nd,  on  &  posterior 

•  QoaiD,  »th  editioD  t^  Shaipey  and  QnaSn,  p.  7. 

f  Fig.  8.— Atlas ;  upper  rarmoe.— 1^  anterior  margin  of  the  ring  of  the  atlas ; 
p,  tftfcalar  aurtace  fin-  the  play  of  the  odoDtofd  prooeaa  of  the  seoood  vertebra 
or  axis;  d,  superior  artlcxOar  proceai^  right  sUe ;/,  transvene  prooeaa,  In  its 
baae  maj  be  seen  the  foramen  for  the  passage  of  the  vertebral  artery ;  e,  points 
to  the  tnberclea  to  whkh  the  transverse  li^unent  to  attached ;  e,  pmnts  to  the 
groove  oooiMcttaig  the  notch  and  vertebral  foramen ;  b,  the  cofnmememeiit  of 
tbe  posterior  part  of  the  ring  of  the  atlas ;  i  to  placed  in  the  anterior  part  of 
the  lionaDeD  for  the  spinal  marrow,  and  a  short  way  behind  the  aitnatioo  of  the 
Ucameni.    (See  the  illustrations  of  the  ligaments.) 

X  Fig.  g^'Atlas  viewed  from  below.^a,  tubercle,  representing  the  spliK>us 
proeeaa.  The  other  letters  indicate  the  correspondiiig  or  itmilar  stroctnres  as 
fai  die  preceding  figure. 
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part  of  the  auterior  portion  of  the  osseous  ring  is  an  articular  froette, 
on  which  plays  the  fore  part  of  the  odontoid  process.  The  superior 
articular  processes  are  lai^,  concaye,  oyal,  and  inclined  inwards,  and 
adapted  to  receive  in  their  concavities  the  occipital  condyles  and 
to  admit  readily  of  the  movements  of  the  head  forwards  and  back- 
wards. On  their  inner  side  are  two  tubercles  to  which  the  transverse 
ligament  is  firmly  attached.  The  inferior  articular  processes  are,  on 
the  contrary,  nearly  plain,  corresponding  to  similar  articular  surfaces 
on  the  axis.  Between  these  takes  place  the  rotatory  motion  of  the 
head  around  its  axis.  The  transverse  processes  are  long  and  thick,  and 
terminate  in  an  obtuse  point.  The  foramen  in  their  base  (for  the  pas- 
sage of  the  vertebral  artery)  is  lai^r  than  in  the  other  cervical 
vertebne.  The  notches  in  which  lie  the  vertebral  arteries  and  first 
pair  of  spinal  nerves,  are  situated  behind  the  articular  processes ;  in 
the  other  cervical  vertebne  the  notches  are  anterior  to  the  articular 
processes. 

Lastly,  there  are  no  well  marked  lamine ;  but  in  their  place  the 
posterior  part  of  the  osseous  ring  completing  the  circle  of  the  vertebra. 
A  tubercle  at  the  back  marks  the  position  of  the  spinous  process  of 
which  it  is  a  vestige.  The  physiological  unimportance  of  this  part  of 
the  bone  is  proved  by  the  comparative  frequency  of  its  incomplete 
development ;  in  this  respect  resembling  the  last  lumbar  and  sacral 
vertebrse. 

Axis,  or  Sec»nd  Cervical  Vertebra. — ^Also  called  dentata  firou 
the  characteristic  tooth-like  process  (odontoid),  rising  from  the  upper 
sur&ce  of  the  body  of 
thevertebia.    The  fol-  ^- lo*  Fig.  ii.f 

lowing  peculiarities 
characterize  the  bone: 
The  body  is  higher 
than  it  is  broad,  and 
presents  mesially  and 

anteriorly    a    central  ^^^^B^^  '  ^y^f^  ^ 

ridge  ana  two  hollows, 
to  which  are  attached  the  longi  colli  muscles.  The  odontoid  process 
{•Uitt  SUfTtt  &  tooth)  is  a  strong  vertical  osseous  projection,  strongly 
united  to  the  upper  surface  of  the  body  of  the  vertebra.  On  its 
anterior  surface  is  a  small  articular  facette  by  means  of  which  it  plays 
on  a  corresponding  smooth  sur&ce  on  the  back  of  the  anterior  port  of 
the  ring  of  the  atlas :  posteriorly  there  is  a  similar  articular  fiioette 

*  Fig.  10.— AxlS)  or  vertebra  dentata. — a,  lower  surfaoe,  spinous  process ;  b, 
Uunins ;  c,  notch ;  d,  inferior  articaUu*  process ;  t,  foramen  mednllare ;  /,  the 
body;  A,  processus  dentatus ;  ^,  root  of  the  transverse  process. 

f  ttg.  11.— Vertebra  dentata,  upper  surface.— a,  spinous  process ;  b, lamina; 
c,  anterior  root  of  the  transverse  process ;  d,  posterior  root  of  the  transverse 
process ;  «,  siq)crior  articular  process ;  /,  the  body,  fh>m  which  springs  the 
processus  dentatus ;  p,  anterior  root  of  the  transverse  process ;  A,  surfaoe  con- 
ducting to  the  notch ;  t,  foramen  meduUare. 
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eorreqwndhig  to  the  anterior  sor&oe  of  the  transyeree  ligament ;  the 
ligament  in  hct  which  retains  the  process  in  its  place.  Close  to  the 
snmmlt,  bat  at  the  sides,  are  attached  two  ligaments  whose  course  is 
oUiquely  transverse,  and  by  means  of  which  the  odontoid  process  is 
stronglj  attadied  to  the  inner  side  of  the  condyles  of  the  occipital 
bone.  These  ligaments  are  called  the  check  ligaments,  inasmuch  as 
they  check  the  rotatory  motion  of  the  head,  limiting  it  to  half  a 
drde ;  nerertheleas  the  rotatory  motion  of  the  head,  as  far  as  it  goes,  is, 
in  the  language  of  tlte  natural  philosopher,  universal.  The  spinous 
process  of  this  vertebra  is  very  large  and  deeply  grooved  inferiorly. 
The  upper  notches  are  placed  much  furtiier  back  than  the  lower. 
The  superior  articular  processes  are  nearly  horizontal  and  somewhat 
convex ;  they  are  broader  than  the  inferior,  which  are  turned  forwards 
and  downwards.  The  transverse  processes  are  short,  and  are  neither 
bifurcated  nor  grooved.  The  foramen  for  the  passage  of  the  vertebral 
artery  passing  tiirough  their  base,  more  resembles  a  short  canal  than 
a  mere  foramen ;  its  direction  is  obliquely  outwards.  The  laminse  are 
thick  and  strong  and  the  foramen  medullare  is  faeart^haped. 

Seventh  Cervical  Vertebra. — ^The  last  of  the  region,  and 
l^ysiolc^cally  the  most  remarkable.  Its  large  and  projecting  spinous 
process,  well  known  to  artists ;  its  irregularly  formed  transverse  pro- 
cesses, carrying  anteriorly  a  rudimentary  rib,  that  is,  the  vestige  of  a 
rib^  which  though  developed  in  other  animals  is  not  so  in  man ;  its 
dose  resemblance  to  the  succeeding  vertebra,  the  first  dorsal,  distinguish 
this  vertebra  from  all  the  others.     Its  spinous  process  is  not  bifur* 


Fig.  U.t 


*  Fig.  I2w— Vertebra  proemloens  seen  fhmi  above.— d,  the  lamina ;  c,  hole 
fat  the  vertebral  arteiy,  which,  however,  never  passes  through  it ;  /  pohits  to 
the  Berm  of  the  rodimentary  rib ;  e,  articular  process  and  noU^ ;  A,  body  of  the 
vertirtNTa. 

f  fig.  I3.r-^ame  vertebra,  seen  fhnn  below.— a,  sphioos  process ;  b,  vertebral 
foramen;  e,  artlcalar  process ;  d,  lamtoa;  e,  hole  for  the  v.  artery  and  vein  ; 
/,  genn  or  nudens  of  the  acoesioiy  rib;  g,  the  supernumerary  rib  itwlf,  lep*' 
rated  from  the  anterior  root  of  the  transverse  process  by  a  distinct  foramen ; 
A,  body  of  the  vertebra. 

X  Fig.  U.— Same  vertebra  as  seen  in  profile.— o,  nilnons  process ;  c,  e,  superior 
artlcalar  process  and  notdi,  or  Incisnra ;  Ji,  body  of  the  vertebra. 
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cated ;  and  althotigfa  it  has  foramina  in  the  base  of  the  tnuoflvene  pro* 
cesses,  the  yertebnd  arteries  seldom  pass  through  them.  The  vertebra 
is  one  of  transition. 

This  being  one  of  the  transition  Tertebrs,  partakes  of  the  character 
of  the  series  it  terminates  and  of  that  which  is  immediately  to  follow 
it,  namely,  the  dorsal.  In  the  very  young  it  always  carries  a  rodi- 
mentary  rib,  distinct  from  the  anterior  root  of  the  transverse  process, 
and  in  many  other  respects  resembles  a  dorsal  vertebra.  I  have  seen 
it  on  one  side  strictly  resembling  a  dorsal  vertebra  and  on  the  other  a 
cervical.  The  preparation  showing  this  was  formerly  in  my  own 
musemn ;  it  is  now  in  that  of  the  University  of  Edinbmigh. 

DoBSAL  Vertebra. — ^These  vertebrae  are  twelve  in  nmnber;  what 
they  have  in  common  has  been  already  mentioned.    A  dorsal  rertebra 


Pig.  1».* 


Ftg.  le.f 


Fig.  17.J 


may  be  known  at  once  by  the  absence  of  the  foramina  for  the  verte- 
bnd  arteries  and  by  the  presence  of  smooth  articular  feoettes  or  sm> 
fiu:es,  originally  encrusted  with  cartilages  on  some  part  of  the  sides  of 
the  body.  On  these  fisboettes  are  articulated  the  heads  of  the  ribs. 
The  transverse  processes  also  carry  articular  fiu;ettes. 

The  1st  dorsal  vertebra  usually  presents  on  the  sides  of  the  body 
a  complete  articular  sur&ce  for  Uie  head  of  the  first  rib ;  and  a  half 
facette  on  the  lower  edge  of  the  body  for  that  of  the  second  rib.  The 
superior  articular  processes  are  oblique,  retaining  something  of  the 
character  of  the  cervical  vertebrae. 

The  10th  dorsal  vertebra  may  be  known  by  a  complete  articular 
sur&ce  on  each  side  of  the  body,  together  with  a  facette  on  the  trans- 
verse process  for  the  tubercle  of  the  rib. 

The  11th,  which  b^ns  to  assume  the  character  of  the  lumbar 
vertebrs,  has  no  articular  sur&oe  on  its  transverse  process. 

*  Fig.  15.— A  dorsal  vertebra,  viewed  fhnn  above.— a,  spinoos  prooen ;  b, 
transverse  ditto ;  c,  articular  fiikoette  for  the  reception  of  toe  tabercle  of  the 
rib ;  d,  ty  point  to  the  s.  articalar  process  and  notch ;  /,  ^,  the  body ;  t',  fora- 
men medullare.  * 

t  Fig.  16.— The  same  vertebra  seen  fhnn  below.  The  letlotog  of  the  pre- 
ceding  figure  applies  to  this. 

X  Fig.  17.— The  same  vertebra  viewed  in  profile.— a,  the  body ;  b,  the  semi- 
boette  for  the  articulation  of  the  head  of  the  rib ;  e,  saperior  articular  proceia ; 
fft  Inferior  ditto ;  d,  e,  transverse  process  and  facette ;  /,  spinoas  process ;  h, 
notch. 
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The  IStb,  m  tmuitiai  Tcrlcbn,  on  onlj  be  dntiiiguuhed  fh>m 
the  11th  b^  Ha  itill  ^Tt&t«T  nacmhUnoe  to  tbe  Inmbu'  TetUbno, 
(■pnuUf  ai  ngKrdi  the  (bnn  aod  direction  of  tlie  lower   articnlu 


Tbe  LoxbikTbxtebrje. — Of  time  fivt 
nwriti  [srtiailutiotice. 
The    bodj    i>     deqier 
■nfariorir   tkui  p«le- 
rioiij',  tad  tlic  tnn*- 

thick  tod  ihott.  The 
Tcrtdm  ia  »  troniaKm 
Tcrtebn,  bring  tlie  but 
of  ila  KTK*,  uid  bcfioa 
to   rmmhlt   the  fint 


thm  fonnmg  o 

w>  imita]  th«  oasne  of  Mcnun  has  been  giren- 

Tb^  fonn  a  portion  of  the  pelTia. 

The  •KTurn  >■  oompoifd,  then,  of  fire  verle- 
bne,  Diiully  dncribed  a>  one  bone. 

Tbe  b>t  lumbal  rertebra  ii  uticnlalol  with 
it  abort,  and  tbe  fint  axEjgeti  below.  It  ii 
ccoeare  intenuUr,  and  codtu  eitenially.  With 
the  laat  lumbar  TeitebiK  it  fomu  an  angJe, 
caUed  the  lacTo-Tertebimi.  Anteriorlj  nuy  be 
■een  foor  tnuToie  ridgei,  marking  tbe  position 
of  tbe  interrertebraJ  cartiligee  which  once  u- 
iited  here.  On  thi>  nir&:e,  alw,  called  peine, 
maj  be  Hen  eight  forunina ;  through  these  pan 
tbe  anterior  Hcra]  nervca ;  groove*  in  the  bone  le^  Inmi  thoe  Ibiamina. 

Eitental  to  tbe  foramina  i>  the  luriace  for  the  attadimnit  of  the 
^TBmidal  mmcle.  On  tbe  poaterior  or  donal  aapect  of  the  bone  (icc 
/■/.  22)  may  be  Ken,  lint,  a  leriea  of  elerationa,  nniaUj  fanning  ■ 
ridge ;  theae  comapoiid  to,  azid  form  the  ipinoiu  proctaaM  of^  four  of 
tbe  Mcial  Tertebne.     The  fifth  it  wanting,  and  in  ita  place  we  haTe 


n  to  tbe  ipiiDid  m 


ce.— 4,  nlDolH  furxn  ( b,  1 
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in  opening  leading  ioto  tlie  anal  of  the  BBcnim.  This  caul  of  the 
sacrum  is  simply  ihe  Aucceurre  ringi  or  tbramina  of  tfa«  sacnl  rert^bn? 
for  lodipng  the  vpinal  perreA  and  membrvKAp  The  tubercles  on  the 
margins  of  this  opaiii^  an  called  comua ;  Ihe  lower  on«  aiticukta 
with  those  of  the  firat  eomygral  Yerlebne ;  these  coraua  conwpond  to 
the  articular  processes  of  the  true  tertebne.  Kitemal  to  the  meaian 
line  or  ridge  (spinous  procisaea)  will  be  found  eight  fonuniaa,  cor- 
Tesponding,  and  including  those  in  front,  t«  the  iodBUrie  of  ilie  tme 
vertebne ;  and  on  each  side  of  these  foramina  an  processes  which  also 
npresent  the  articular  and  transTcrse  prociAsea  of  the  true  Tertebra- 
The  groDTe  on  each  side  the  mesian  line  comtponds  to  the  vertebral 


grooves  above,  the  basis  of  which  was  the  laminix  vfrttbraram.  Thai 
we  find  on  these  vertebra  aU  the  corresponding  parts  of  the  true  ver* 
tebne  merelj  modilied.  The/oromtiw  lacralia,  anteriora  as  well  ai 
posteriors,  oaaimunkatuig  direct);  with  the  sacral  canals,  are  simply  the 
sacra]  intcrrcrtebral  fonunin*.  The  borden  or  margins  present  two 
distinct  aurlaces ;  one,  the  superior,  broad,  articular,  smooth ;  the  other, 
the  lower,  irr^ular  and  thin.  The  lai^e  articular  suHan  is  often  called 
the  facits  auricularia  of  the  sacrtnn,  from  Ita  supposed  nsemblancc 
in  shape  to  the  eitema]  ear.  By  this  snrii«  the  sacrum,  or  nther 
ha  three  uppermost  vertebra,  are  articulated  with  the  iliac  bones. 
The  sBcro-sdatic  ligammt  is  attached  to  the  lower,  thin,  irregular 
part  of  the  margin- 
On  the  base,  or  upper  part  of  the  sacrum,  will  be  fbnnd,  1st.  The 
disc  corrciponding  ti>  the  upper  surfiice  of  the  body  of  this  vertebra. 
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2nd.  Behind  it  the  foramen  medallare  of  the  Tertebn,  leading  into 
what  18  nsnallj  called  the  sacral  canal.  3rd.  The  superior  articolar 
proceues  connecting  it,  also,  to  the  Inmbar  yertebne,  and,  at  the  sides, 
two  large  masses,  formed,  probably,  by  transverse  prooesses,  and 
radimentaxy  ribs. 

The  apex,  or  inferior  extremity  of  the  bone,  is  merely  the  lower 
soi&oe  of  the  body  of  the  last  sacral  yertebra.  This  vertebra  is 
erreedingly  imperfect,  having  neither  laminae  nor  spinous  process,  a 
deficiency  whidi  I  have  seen  extend,  even  in  the  adull^  to  all  the  sacral 
vertebra*. 

In  stroctare,  the  sacrum  resembles  the  true  vertebre,  being  composed 
of  loose,  spongy  bone.  It  presents  many  peculiarities,  chiefly  sexual 
and  infimtile,  and  of  race,  to  which  I  shall  refer  when  speaking  of  the 
skdeCoo  generally.  The  last  sacral  vertebra,  as  in  the  other  regions, 
is  a  transition  vertdira. 

The  Coccyx  :  Cooctoeal  Vertebra. — ^In  young  persons,  there 
are  four  coccygeal  vertebrc,  which  unite  into  one  or  more  pieces  with 
^e.     The  first  resembles  the  last        p^.^  23.*  Fig.  24.+ 

sacral ;  it  has  horns  (comua),  rudi- 
ments or  vestiges  of  the  articular 
processes,  and  projections  at  the 
sides,  corresponding  to  transverse 
processes.  The  remaining  three 
coccygeal  vertebrse  are  composed 
mere^  of  irregularly  formed  bodies 
of  rertebrse,  all  processes  and  other  parts  having  disappeared.  The 
little  process  at  the  side,  belonging  to  the  first  coccygeal  bone,  some- 
times unites  vrith  the  last  sacral  vertebrae,  and  thus  gives  rise  to  another 
pair  of  foramina.  The  vertebrae  of  this  region  (coccygeal)  also  present 
sexual  and  other  peculiarities,  whidi  will  fiUl  to  be  noticed  when  speak- 
ing of  the  skeleton  as  a  system  of  oxgans. 

OF  THE  MINX7TE  ANATOKT  AND  06SXFTCATI0N  OF  THE 
VERTEBRAL  00LI7MN. 

There  aie  many  important  considerations,  connected  with  a  history  of 
the  skeleton,  which  I  have  thought  might  be  given  appropriately  in 
this  place,  it  being  presumed  that  the  student  has  made  himself  inti« 
mately  aiftd  familiarly  acquainted  with  all  the  separate  or  distinct  bones 
— their  processes,  foramina,  position,  shapes,  connexions,  &c.  This 
dnpter  is  not  especially  addrused  to  the  first  year's  student,  but  he 
eamioi  too  soon  make  himself  master  of  it. 

*  Fig.  SS.— Coocyz,  or  coccygeal  vertebne,  front  or  pelvtc  vfew^^-o,  upper 
surfKB  cf  the  Ibmt  coccygeal  vertebra;  b,  comua  ooocygiB;  that  is,  the  superior 
srtkaisr  pvocesses ;  c,  remains  of  a  transverse  process;  d,  margin  of  the  four 


f  Fig.  Mv—Coocyz,  back  view.   The  lettering  corresponds  with  that  of  Fig.  9a> 
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I  btTe  almdf  [cmu-ksl  thit  tii«  botiet  tumiaed  for  the  firat  time 
bf  tbe  Btndent  miut  be  pr^MUvd  witb  the  grcAl«st  CUV,  cl«miiied  liief«lj 
1^  iDFvui  of  wAt^r,  Qo  luLi^  iTutmTDCDte  bei]^  empLoyad  for  thii  ^oi- 
p«e.  When  I  Unt  Ungbt  (uutomj,  tkekloiu  uid  sepante  bons  w«re 
put  into  itudenti'  hands  which  had  been  icraped  and  palished  I  I  need 
not  Hy  vhat  thia  lads  to. 

The  humtn  tkrktoo,  u  eihibitri  to  the  student  (tee  Figs.  1, 2,  i), 
■a  goierallT  uticulated  by  mouis  of  wim,  w  utoadmitaf  •omeofthoM 
motkini  vhivh,  doiii^^  lite,  it  perfonm  hf  metuu  of  the  muick*.  acted 
on  through  the  nerrea  )  but  aonw  o(  the  most  important  canoot  be  M 
imitated.  The  apine,  for  oample.  artiiicialljr  artjculattd,  ia  made  to 
lepreaeat  an  miyieldhig 
fit-  >>'*  column ;    the   acapols 

and  coUar-bonca  are,  of 
neceuity,  lirmljattadi- 
ed  to  the  trunk  in  theie 
aitifidal  ikeletona,  and 
Uie  motiozu  of  the  tho- 
tu  cuiDot  be  imttAtcd. 
Of  the  hard,  or  aeem- 
inglj  Dweoui  part*, 
found  in  the  body,  aud 
in  the  akdeloo  aa  set 
up  in  schools,  aome  are 
tme  bones,  and  some 
an  not.   The  teeth,  for 


oected  witJi  the  dij;es- 
tive  ajstem  of  organs 
than  with  the  akeleton. 
The  lingual  Iwna  are 
not  usually  articulated 
with  the  skeleton,  their 
conneiioo  with  the  tongue  and  larynx  being  considered  as  more  inti- 
mate ;  the  Maamoid  Ijonta  (oat^da),  which  an  not  dereloped  like  the 
otdinatj  bones,  but  belong  to  another  ayetem,  the  Rbro-ortilaginoua, 
ant  umally  attached  to  their  place  in  the  skeleton  by  means  of  wires. 


]g.  ty — A  portSun  of  tbfl  baas  of  the  sknU  sad  of 
1  or  hjDld  bonei  in  titu^  and  cormecLfd  to  Ui 
m  (Bt^toU  pTDcnu  of  the  tempoial  bone)  by  th 


awtiln,  with  the 


^nr  jao :  d,  cooiIjIdM  proc« ;  c,  meiuu  andltoTlu!  ritemni  1  /,  rarnni 
t  lower  Jaw  bone  i  a,  anffle  of  Ihe  same  i  h,  al^lDhl  proueu  of  tbe  lem- 
bone  i  i,  aljlo^brcu  Ugiment ;  Jt,  boc^  at  the  hfotd  or  Unf^oa]  bones ;  1, 
ST  boni  of  the  bjiM  bonn,  aUed  ttjkjli]  cornn  by  Coikr,  u  dLHlacnffb 
_    _    .i_  . ._,._.._    ^  Umgealboni;  n,  slylo-mailllary  Uff^ 


Lt  from,  M,  (he  Urger,  Inferior. 
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bat  natanlly  thej  are  quite  moreable.  The  ossiouia  audiim  are  not 
emniKrated  with  the  bones  of  the  skeleton,  whilst  the  true  natore  of 
the  supeniiimeraxy  bones  (ps$a  Wormioma)  has  never  yet  been  deter- 
mined. Thus  no  two  persons  agree  as  to  the  precise  number  of  the 
bones  onnposuig  the  human  skeleton.  They  may,  however,  be  thus 
euuuMsiated,  as  seen  in  the  adult,  or  penon  of  mature  age : — 

Skdeton  of  the  Head    .     .     .    Cranial  Bones     .     .      8 

Facial 14 

—  22 

Skeleton  of  the  Neck    .     .     .     Cervical  Vertebrae  .  7 

IKtto  Thonx      .     .     Dorsal  Vertebrae     .     12 

Ribs 24 

Sternum  «...      1 

—  37 

Skdeton  of  the  Loins  &  Abdomen ;  Lumbar  Vertebrae   .  5 

Ditto         Pelvis   .     .     .    Sacrum     ....       1 

Coccyx     ....       1 
Ossa  innominata  2 

—  4 

^Skeleton  of  the  Upfwr  Extremities — each : 

^  Shoulder 2 

Arm 1 

Fore  Arm 2 

Hand 27 

—  32  =  64 

Steletoo  of  the  Lower  Extremities— each : 

Thigh 1 

Leg 2 

Foot 26 

—  29s=58 

Total 197 

The  hard  parts  not  enumerated  above  are,  first, 

The  osteids  or  sesamoid  bones— ^uncertain) — ^usual 

number 12 

Oasicula  anditos 8 

Sopemnmerary  bones uncertain 

Hyoid,  or  Ungual  bones 5 

Teeth  (adult) 32 

But  in  youth,  or  before  ossification  is  complete,  there  are  many  more. 
To  this  1  shall  presently  advert. 


16  OSTEOLOGY — THE  8KELET0K« 

The  really  essential  part  of  the  skeleton  is  the  cerebro-spinal,  or  ver* 
tebral  column.     In  it  we  find — 

1.  Cranial  Vertebrae 3  (?) 

2.  Cer^ncal      Do 7 

3.  Dorsal         Do 12 

4.  Lumbar      Do 5 

5.  Sacral         Do 5 

6.  Coccygeal    Do 4 

These  are  all  vertebrae,  however  much  they  may  differ  in  shape 
or  size ;  some  being  merely  rudimentary,  as  the  coccygeal ;  others  more 
fully  developed,  as  the  cranial  or  encephalic. 

The  skeleton  also  forms,  as  it  were,  two  great  cavities ;  these,  with 
reference  to  their  contents,  may  be  called  nervous  and  splanchnic; 
the  former  being  the  cranio<«pinal  cavity;  the  latter  the  thoraco- 
abdominal. 

VERTEBIt£  AND  VERTEBRAL  GOLClfN — ^PROPEBLT  80  CALLED. 

The  vertebral  column  determines  the  length  of  the  trunk ;  its  regions 
vary  much  in  their  absolute  and  relative  lengths  in  different  persons  : 
it  is  the  centre  of  all  the  movements  of  the  body,  and  ought  naturally 
to  be  perfectly  straight,  when  viewed  anteriorly,  and  from  behind.  Jffts 
profile  presents  a  series  of  curves,  which  the  student  ought  carefiilly  to 
study.  Its  average  length  is  about  2  feet  2  or  3  inches ;  and,  in 
general,  it  may  be  said  that  the  relative  height  of  individuals  depends 
more  on  the  length  of  their  limbs  than  of  the  trunk  or  column ;  but  to 
this  there  are  many  exceptions. 

The  form  varies  much  in  different  individuals,  and  even,  perhaps,  in 
different  races  of  men.  Its  division  into  two  cones,  or  pyramids,  has 
always  appeared  to  me  &nciful,  and  a  straining  after  something  which 
does  not  really  exist.  The  column  is  narrowest,  and  perhaps  weakest, 
at  the  fourth  and  fifth  dorsal  vertebrae ;  viewed  in  profile  it  shows 
four  curves ;  these  are  alternately  forwards  and  backwards,  and,  when 
finally  formed,  give  to  the  human  figure,  and  especially  to  woman 
whoi  young,  in  good  health  and  condition,  her  matchless  grace,  as  shown 
in  every  attitude. 

A  lateral  bend  or  curvature  is  unnatural,  and,  however  slight  it  may 
be,  is  still  a  deformity.  In  civilised  countries,  such  curvatures  are 
exceedingly  common.  There  is  no  truth  whatever  in  Bichat's  theory 
of  such  curvatures ;  he  ascribed  them  to  a  more  frequent  use  of  the 
right  arm.  They  depend  on  an  unequal  development  of  the  segments,  of 
which  the  bodies  of  the  vertebra  are  composed  in  infancy.  The  same 
want  of  symmetry  may  be  seen  in  the  bones  of  the  cranium  and  &oe, 
the  two  sides  of  which  are,  in  many  persons,  unequally  developed. 

A  detailed  examination  of  the  articulated  column  merits  the  stu- 
dent's carefiil  attention.    It  may  be  gone  over  in  this  way— 
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Adult  Ttrtcbnl  cohmin,  Tlev«]— lei.  In  profile.  F<g.  ft;  tml,  rron  br- 
i,  Vt^.  17  i  Jti,  fnnn  tb«  mml.  Fig.  »fl.     Theie  flgarei  reqoire  no  descrtp- 

LiKd  ptkUcaUj. 


1,  tot  Ukt  ^  iiot  uid  a 


18  OSTEOLOGY — THE  SKELETON. 

Before  considering  more  minutely  the  history  of  the  sacral  and  coc- 
cygeal portions  of  the  column,  I  shall  complete  this  view  of  the  true 
vertebrae  by  considering,  first,  some  minute  points  in  the  descriptive 
anatomy  of  these  vertebra),  their  ossification  or  mode  of  formation 
and  growth, 

1.  NOMENCLATUBE  OF  THE  VERTEBRA,  &c. — 1.  Although  anato- 
mists still  continue  to  count  and  name  the  vertebrae  by  their  numerical 
standing  or  position  in  the  different  r^ons,  it  is  more  than  probable 
that  this  method  is  essentially  defective. 

2.  The  transition  vertebrae  are,  the  7th  cervical,  12th  dorsal,  5th 
lumbar,  and  5th  sacral. 

3.  On  the  left  side  of  the  body  of  the  4th  or  5th  dorsal  vertebra, 
anteriorly,  will  be  found  in  some  persons,  a  smooth  surface,  having 
the  appearance  of  a  part  acted  on  by  iriction.  This  is  caused  by  the 
extremity  of  the  arch  of  the  aorta,  where  it  first  touches  the  column, 
and  by  the  continual  impetus  of  the  blood  in  the  artery  pressing  it 
against  the  body  of  the  vertebra. 

4.  The  arch  or  ring  of  the  atlas  is  not  unfreqnently  imperfectly 
formed,  or  not  fully  ossified.  It  does  not  seem  to  affect  the  strength 
of  the  osseous  ring.  The  occurrence  of  defective  organization  here  is 
sufficiently  curious  as  repeating  what  we  so  often  find  in  the  sacmm. 
The  transverse  processes  of  the  atlas  are  of  great  size,  relatively.  Two 
small  tubercles  on  the  inner  side  of  the  arch  mark  the  attachments  of 
the  transverse  ligament,  on  the  integrity  of  which  life  depends. 

5.  The  spinous  processes  of  the  cervical  vertebrae  do  not  appn>acfa 
the  surface,  with  the  exception  of  the  last. 

6.  The  minute  history  of  the  7th  cervical  vertebra  interests  more 
than  all  the  rest.  In  youth  it  uniformly  carries  two  rudimentary  ribs, 
which  disappear  in  time  by  imiting  with  the  anterior  roots  of  the 
transverse  processes.  The  line  of  direction  of  the  transverse  processes 
of  this  vertebra  differs  firom  that  of  the  one  preceding  and  that  fol- 
lowing. The  vertebra  would  seem  to  represent  a  system  of  vertebne, 
of  which  in  man  we  have  only  one  developed.  It  was  long  thought 
that  in  all  the  mammalia  there  were  only  seven  cervical  vertebrse ;  but 
this  was  at  last  shown  to  be  incorrect.  The  normal  number  of  ver- 
tebrae or  type  which  Kature  has  given  to  vertebrate  animals,  cannot 
be  determined,  inasmuch  as  the  anatomy  of  all  such  animals,  fossil  and 
recent,  is  not  known  to  man. 

7.  The  transverse  processes  of  the  lumbar  vertebrae  present  many 
varieties ;  and  the  last  of  this  region  many  irregularities,  as  regards  its 
arch.  These  chiefiy  depend  on  defective  ossification,  to  a  considers 
tion  of  which  process,  as  it  affects  the  true  vertebrae,  I  shall  next 
proceed. 

II.  Ossification  of  the  true  Vertebra. — In  the  early  foetiia 
the  skeleton  is  cartilaginous.    At  different  periods  even  of  its  intr»- 
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uteiine  life,  the  prooeM  of  ossificatioii  commences  in  different  bones. 
It  begins  by  centres  of  osseous  deposits,  which  are  called  germs  or 
nndei :  on  a  question  of  this  kind  it  may  be  readily  comprehended  that 
an  aj^roxiination  only  to  the  truth  is  all  that  at  present  can  be 
expected. 

Each  Tertebn  is  formed  at  first  of  three  principal  pieces ;  to  which 
ultimately  five  others,  which  may  be  called  epiphyses,  are  added.  Of 
the  three  principal  pieces  one  forms  the  body ;  the  other  ttoo  form  the 
arch  and  Uie  processes.  About  the  eighth  week  or  second  month,  bone 
may  be  seen  forming  in  these  three  portions ;  in  the  arch  and  in  the 
body ;  in  the  arch  generally  first.  The  osseous  granules  of  the  arch 
appear  first  at  the  root  of  the  transverse  processes,  or  in  o^r  words 
at  the  pedicles.  From  these  points  the  osseous  gninnles  spread  in  all 
directions.  The  nodule  of  bone  which  ultimately  forms  the  body  of 
the  rertebra,  appears  first  in  the  centre  of  the  cartili^inous  body.* 
At  birth  these  three  primary  pieces  are  still  distinct.  In  about  a  year 
they  unite  with  each  other  to  form  the  arch,  posteriorly :  about  the 
third  year  the  three  portions  unite,  eadi  assisting  somewhat  towards 
the  formation  of  the  body. 

The  germs  or  nuclei  afterwards  superadded  to  these  have  been 
called  epiphyses.  There  are  two  for  the  body,  which  may  be  shown 
just  betbre  puberty,  on  its  upper  and  lower  sur&oe;  two  for  the 
extremities  of  the  transrerse  processes ;  one  for  the  extremity  of  the 
spinous  process ;  two  at  least  for  the  lower  articular  processes ;  in  all 
seven.  Thus  a  Tertebia  may  be  considered  as  composed  of  ten  bones 
originally,  but  in  all  probltbUity  of  many  more ;  nor  is  it  until  about 
the  age  of  thirty-«ix  that  the  ossification  may  be  considered  as 
complete. 

Of  the  vertebrae  requiring  special  notice  may  be  mentioned,  fint, 
the  atlas.  At  birth  the  anterior  arch  is  altogether  cartilaginous; 
soon  after  birth  an  osseous  nucleus  appears  in  the  arch ;  but  some- 
tames  there  are  two  and  even  three  have  been  observed. 

In  the  axis  there  is  a  distinct  nucleus  of  ossification  for  the 
odontoid  process.  Of  the  7th  cervical  vertebra  I  have  already  ob- 
served, that  anatomists  have  mistaken  the  nucleus  or  germ,  which 
here  forms  a  short  cervical  rib,  for  the  anterior  root  of  the  transvene 
process.  They  are  quite  distinct.  This  incorrect  observation  has  led 
them  into  several  other  mistakes.  They  confound  the  anterior  root  of 
the  tnuunrerse  process  with  the  ribs,  and  they  give  to  the  7th  cervical 
vertdna,  as  a  vertebra,  a  centre  of  ossification  more  than  it  has.  I 
have  reason  to  believe  that  most  of  the  cervical  vertebrae  have 
minute  germs  representing  rudimentary  ribs  in  very  early  foetal 
life ;  but  these  germs  either  do  not  pass  into  bone,  or  rapidly  dis- 


In  the  lumbar  vertebrae  additional  germs  of  ossification  are  wea  in  the 
*  1  feel  diqioaed  to  think  that  two  germs,  not  me,  form  the  body  of  each 
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utimlar  procOKi,  bat  tlwr*  b  no 
reuon  to  luppoK  tlutm  peculiar  to 
Uicw  Tertfbne,  dtliough  thej  cannot 
be  dnnoMtnitcd  in  the  other*.  The 
hiatorj  of  the  aecidental  amearance 
of  lombar  riba  u  not  well  Duder- 
Hood. 

To  complete  the  hatarr  of  the 
vertebral  columii  we  hare  nert  to 
coDudeT  that  of  the  blae  rertdira, 
■acral  and  ooccjgeal. 


id  pKulianties  and  Ottif  cation. 

1  The  adult  neram  presents 
nnuifiDdlndual  peculiarities.  There 
are  sometmie*  four  or  tii  rertebra 
instead  of  fire  The  cartilage  be- 
tween  (he  first  and  second  of  the 
sacral  Terlebrs  may  remain  diatiQct 
in  the  adult,  or  the  lamiDs  and 
Bp  nouK  processes  beio^  ImpeHectlj 
deTcloped  msy  leave  the  whole  of 
the  sarnj  canal  ofen  potleriorlf . 

Seiual  differences  affect  the  curre 
and  aiie.  In  woman  the  sacrum  i> 
imoother  and  broader,  and,  perhaps, 
more  curved;  but  this  <anDot  always 
be  depended  oi 
the  female  saci 

2.  The  five   _. 

the    sacmm    resemble,     __ 

ossiliratioD,  in  most  respects  the 
precedinjr  Ter1ebr».  That  which  is 
peculiar  in  them  is  the  appcaiKnce 
of  osseous  germs  or  nuclei  in  the 
first  three  rertebrte  laterallf-  and 
anteriorly.  The  real  nature  of 
these  additional  germs  has  not  been 
deteimined.  They  for  a  time  form 
distinct  bones,  as  may  be  seen   tn 


is  compara- 


■  "fiJ 


id  (lbti-c»rUI»gr«.   On  Ibeae 
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the  sacrum  of  children.    Their  history  has,  I  think,  been  misunder- 
stood. 

It  is  su£Bcientljr  remarkable,  as  having  some  relation  to  the  specu- 
lations of  transcendental  anatomists,  tibat  the  consolidation  of  the 
sacnl  Tertebne  takes  place  from  below  upwards. 

OOCCTX— COOCTOEAL  VEBTEBELE. 

These  bones  present  numerous  Taiieties,  which  need  not  be  here 
imnsied  on.  They  ossify  from  a  single  centre,  but  two  granules  are 
often  found,  corroborating  what  I  have  said  above,  as  to  the  double 
germs  or  nudei  of  the  bodies  of  all  the  vertebrae.  In  the  foetus  it  has 
been  averted  that  at  first  the  coccygeal  vertebrse  are  five  in  number, 
being  reduced  afterwards  to  four.  The  last,  or  fourth,  presents 
merely  the  vestige  of  a  vertebral  body;  it  usiudly  consolidates  with 
the  third.  Be^Us  the  ischio-coccygeus  muscle  attached  to  this  bone, 
there  is  generally  found  a  sacro-coccygeus,  but  not  always  very  dis- 
tinctly rr^rkpA :  it  IS  a  rudimentary  muscle  in  man. 


BONES  OF  THE  SKULL. 

The  skeleton  of  the  head  is  divided  into  two  parts.  1.  The  bones 
0f  the  cranium  properly  so  called.  2.  The  bones  of  the  &ce :  the 
Ibnner  e^t  in  number,  the  latter  fourteen. 

Arrangement  and  Ifamei. 
Cranium,  Face, 


Occipital  bone 
Parietal  . 
Frontal  . 
Temporal. 
Sphenoidal 
Ethmoidal 


1 
2 
I 
2 


8 


Upper  maxillary      .     .  2 

Malar 2 

Nasal 2 

Palatal 2 

Lachrymal     ....  2 

Lower  turbinated    •     .  2 

Vomer 1 

Lower  jaw    .     .    .    .  1 

14 


The  Occifital  Boke. — ^The  occipital  bone  ^Fig.  30),  os  oocipitalis, 
occipital  vertebra  of  the  cranium,  is  situated  at  the  base  and  posterior 
part  of  the  cranium.  Its  resemblance  to  a  vertebra  was  first  observed 
by  the  celebrated  Goiithe,  and  has  since  been  recognised  by  all  ana- 
tonaists.  Some,  with  Meckel,  describe  the  bone  along  with  the 
qihesKndal,  under  the  conjoined  name  of  spheno-ocdpital,  and  for  this 
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teaiOD,  Uiat  the>e  two  bones  ire  alwari  caaiolidMled  in  the  adolt. 
Still  it  is  crniTenient,  bj  rea»in  of  (be  complexity  of  both  portioni,  to 
d(scrib«  each  as  distiQct,  which  in  a  aense  thfjr  really  are;  the  Grat 
composing  the  occipital  Tert«bra  of  the  cranium  ^  the  Becond  the  sphent^ 

The  occipital  bone  ^^g.  31)  ia  jituat«d  at  the  pMterior  part  of  the 
base  of  (he  skull.  Its  natural  positioo  in  the  head  i>  oiily  detcnciaed 
by  pladi^  the  condyles  of  (he  bone  on  a  horiiontal  and  flat  sur&ce,  ao 
that  the  large  Ibianien  id  the  bone  may  look  directly  dowawaidi. 


The  Teaemblance  of  the  bnne  to  a  Terlebra  cannot  be  oTcriooked. 
It  i*  nsual  to  describe  it  u  composed  of  two  Bur£u»s  and  a  margio 
eitending  all  round  the  bone. 

E-rtemat  turfact. — Begin  at  the  (uromit  of  the  aqnanooi  plat«  of 
the  bone  which  Loder  mistook  for  the  body.  There  is,  I  at,  the  ra- 
perior  ai^e ;  2nd,  the  convex  lur&ce  of  the  larger  part  of  the  bone 
which  foUowB  \  3rd,  the  eiterml  oodpital  protuberance,  and  eitsidiiig 
obliquely  Irom  (his  protuberance  the  auperior  carred  line ;  a  little 
lower  down  ia  the  inferior  curred  line ;  between  tliese  are  many  ron^ 

•  Fig  30 — Oodpiial  bone,  eitnual  aarface 


t  Flg.»l.-Ocd|il«l  be—. .....       , 

of  the  bonei  the  letter  points  alio  In  the  nperiur  occipllal  fossa  i  i.  In 
occflplul  protuberance ;  1,  aapeiioT  occipital  foHH  flT  the  letl  Rtde  J  ir,  lower  portkn 
uf  Ibe  TcrllnliTeit  ohj  lostierT  llblfuniugi  a,foruneQ  macnnm  ocdpllale ; 
b,oommenceineulartliebasllarprDceHi/,  I.  ImiUu  proa«  i  c.  Jugular  prooeiB  i 
c,  antertsr  condrlold  funmen ;  d,  edge  or  itu  foramen  nu«nnni. 
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depressioDs.  These  coired  lines  are  crossed  by  a  rertical  line  called 
the  ezterDal  occipital  crest  or  spine,  extending  from  the  protuberance 
to  the  edge  of  the  foramen  magnum  occipitale. 

The  foramen  magnum  is  the  large  oval  opening  in  the  bone,  cor- 
respcNiding  to  a  similar  aperture  in  all  the  vertebrs.  In  front  is  the 
bodj  or  basis  of  the  bone;  the  maigins  correspond  to  the  lamina 
Teriebramm,  and  the  condjles  to  articular  processes,  whidi  in  fact  they 
are.  The  position  and  form  of  these  condyles  merits  particular  atten- 
tion. Oblique  and  convex,  they  are  received  into  corresponding  hollow 
articular  fiioettes  on  the  upper  sur&oe  of  the  atlas.  On  their  inner 
side,  anteriorly,  are  rough  hollow  sur&oes  to  which  the  check  liga- 
ments are  attached.  In  front  of  the  condyles  are  the  anterior  con- 
dyloid fovese  and  foramina ;  behind  these  the  posterior  condyloid  fovesB 
and  foramina.  Through  the  anterior  pass  the  hypoglossal  nerves; 
through  the  posterior,  which  however  are  not  always  present,  pass  a 
small  artery  and  vein.  External  to  either  condyle  is  a  rough  surface, 
somewhat  projecting,  running  transversely  outwards;  it  should  be 
called  the  transverse  process  of  the  bone :  to  it  is  attached  the  rectus 
capitis  lateralis  muscle. 

On  the  internal  or  cerebral  aspect  of  the  bone  may  be  seen,  1st,  two 
cmcial  lines  or  ridges ;  the  vertical  one  extends  from  the  upper  aogle 
of  the  bone  to  the  foramen  m^num;  the  transverse  one  from  one 
lateral  angle  to  the  other.  At  the  point  of  their  intersection  is  the 
internal  occipital  protuberance.  These  crests  divide  the  bone  into 
four  fossae,  two  superior  and  two  inferior.  The  superior  lodge  a 
portion  of  the  posterior  lobes  of  the  brain ;  in  the  inferior  rest  the 
hemispheres  of  the  cerebellum.  The  upper  half  and  the  transverse 
crests  are  double,  and  enclose  grooves  corresponding  to  the  superior 
loogitudinal  and  lateral  sinuses.  The  lower  half  of  the  vertical  spine 
bifurcates  near  the  foramen  magnum ;  to  it  is  attached  ihe  falx  cere- 
bellif  a  process  of  the  dura  mater :  the  tentorium,  another  process  of 
the  same  membnme,  is  attached  to  the  transverse  crests.  Anterior  to 
the  foramen  magnum,  on  the  internal  aspect  of  the  bone,  is  the  basilar 
groove,  being  in  &ct  the  upper  snr&ce  of  the  body  (basilar  process)  of 
the  occipital  vertebra :  it  supports  the  medulla  oblongata.  Close  to 
the  margin  of  the  foramen  magnum  are  the  inner  openings  of  the 
anterior  condyloid  foramina ;  and  ej(temal  to  it  are  two  fossae,  in  which 
are  placed  the  termination  of  the  lateral  sinuses. 

Two  shallow  grooves  mark  the  edges  of  the  basilar  process ;  these 
eorrespond  to  the  inferior  petrosal  sinuses. 

The  borders  or  margin, — Notched  and  serrated  they  frequently 
present  specimens  of  the  ossa  Wormiana  or  supernumerary  bones  of 
the  cranium.  Traced  from  above  downwards  on  either  side  are, 
1st,  the  superior  ai:^le ;  2nd,  the  lateral  angles ;  3rd,  the  jugular  pro- 
cess and  notch ;  and  4th,  the  fovea  juglandica.  This  notch  forms  the 
ibnunen  lacerum  when  the  temporal  bone  is  in  its  place. 

The  occipital  bone  varies  much  in  strength  and  thickness ;  thinnest 
in  the  fossae,  thickest  in  the  basilar  process  and  at  the  protuberance. 
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It  articulates  with  six  bones,  namely,  the  two  parietal ;  the  two  tem- 
poral ;  the  sphenoid,  and  atlas. 

The  muscles  attached  to  it  are,  1,  the  trapezius;  2,  occipito- 
frontal ;  3,  stemo-mastoid ;  4,  complexus ;  5,  splenius  capitis ;  6,  recti 
postici  majores,  minores,  and  latexalis;  7,  obliquus  superior;  8,  recti 
antici  major  and  minores ;  9,  superior  constrictor  of  the  pharynx. 

The  Sphenoid  Bone. — An  idea  prevails  with  students  that  the 
sphenoid  bone  {Fig,  32)  is  difficult  to  be  understood  and  described ;  but 
this  notion  is  wholly  incorrect.  Only  those  who  are  destitute  of 
memory,  or  of  any  power  of  fixing  their  attention  for  a  short  time  on 
any  subject  whatever,  can  ever  experience  the  smallest  difficulty  in 
comprehending  the  anatomy  of  this  bone. 

The  sphenoid  bone,  placed  transversely  in  the  base  of  the  skull,  and 
so  named  from  its  resembling  a  wedge  (cr^r,  a  wedge ;  tSSos,  like) 
in  its  position  as  regards  the  other  cranial  bones,  has  also  been  com- 
pared to  a  bat,  to  which  it  bears  some  slight  resemblance.  To  place 
it  in  its  natural  position  hold  it  by  the  ends  of  the  supposed  legs  of 
the  bat :  the  great  divisions  of  the  bone  should  first  be  considered. 

I.  These  are,  1,  the  mesial  portion  or  body;  2,  the  pterygoid  pro- 
cesses ;  3,  the  larger  wings,  or  alse ;  4,  the  smaller  wings,  so  called,  of 
Ingrossias;  5,  the  cerebxal  aspect  and  pituitary  fossa;  6,  the  orbito- 
nasal aspect;  7,  the  open  space,  bounded  by  the  pterygoid  processes, 
measuring  the  extent  of  the  posterior  nostrils  and  bounding  them;  8, 
the  sphenoidal  sinuses. 

II.  Attend  next  to  the  foramina  passing  directly  through  the  bone : 

1,  the  optic;  2,  the  foramina  lacera  anteriora  (sphenoidal);  3,  the 
vidian  foramina  and  canal;  4,  the  foramina  rotunda;  5,  ovalia;  6, 
spinosa. 

III.  Observe  the  margins  and  sutures,  foramina  and  cavities,  formed 
alone  or  with  the  aid  of  other  bones :  1.  It  assists  in  forming  a  portion 
of  the  cavity  of  the  craxdum.  In  the  cavities  hollowed  out  on  the 
upper  surfiioe  of  the  greater  wings  (alcB  majores)  rest  the  middle  lobes 
of  the  brain ;  the  wings  of  Ingrassias  occupy  the  fissure  separating  the 
middle  from  the  anterior  lobes  of  the  brain ;  the  pituitary  substance 
occupies  the  pituitary  fossa;  at  the  sides  are  the  cavernous  sinuses. 

2.  Examining  the  bone  anteriorly  and  laterally,  we  find  the  orbitar 
plates,  the  union  of  the  bone  with  the  ethmoid  and  frontal.  3.  In- 
feriorly  and  mesially  is  the  process  called  rostrum,  by  means  of  which 
the  bone  articulates  with  the  vomer,  the  septvan  dividing  the  sphenoidal 
sinuses  from  each  other,  and  continuous  inferiorly  wiu  the  rostrum^ 
and  in  front,  the  crest,  articulating  with  the  vertical  or  central  plate 
{lamella)  of  the  ethmoid  bone.  The  oomeUj  or  sphenoidal,  spongy,  or 
turbinated  bones,  two  bones  distinct  in  youth,  unite  here  to  complete 
the  anterior  and  lateral  wall  of  the  sphenoidal  sinuses,  shutting  up 
their  cavities,  but  leaving  two  rounded  apertures,  by  means  of  arnica 
they  communicate  with  the  posterior  ethmoidal  cells.  The  minor 
processes  less  observable  on  liiese  surfaces  are, — the  ethmoid  spine. 
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the  prooeasus  oUtbiu,  dinoid  processes,  the  rostrum,  hamnjar,  and 
spmous  processes.  The  position  of  these  is  hest  made  out  by  ft 
STstematic  examination  of  all  the  parts  of  the  bone. 

I  hare  already  spoken  of  the  sphenoidal  fissure,  also  called  the 
foramen  laoeram  orbitale.  At  the  root  of  each  pterygoid  process 
there  is  a  canal,  with  two  apertures  leading  to  it :  it  is  the  ridian. 

The  bone  articolates  with  the  occipital,  the  ethmoid,  the  frontal, 
parietal,  temporal,  Tomer,  malar,  and  palate  bones.  By  its  union  and 
proximity  to  some  of  these  bones,  fissures  and  cavities  are  formed 
which  fidl  to  be  described  when  speaking  of  the  cranium  as  a  whole. 

To  complete  the  study  of  the  bone,  examine  it  carefully  with 
reference  to  its  aspects,  naming  the  objects  they  contain  in  succession, 
and  in  detail. 

Guttural  or  hweratped. — Mesially  is  the  rostrum,  or  azygous  pro- 
cess, united  with  the  vomer  below,  aiMl  continuous  with  the  septum  of 
the  sinuses  above.  On  each  side  a  small  groove  for  receiving  a  plate  of 
the  rotner,  and  in  the  bottom  a  small  vascular  openix^,  distinct  in 
yooji^  penons.  Another  small  groove,  assisting  in  forming  the 
pterygo-palatine,  a  vascular  canal.  A  process  of  the  palate  bone  is 
xequired  to  complete  this  canaL  Next  the  pterygoid  process  (irrt^, 
ala  ;  ^2os,  forma),  single  above ;  inferiorly  dividing  into  two  lamins 
or  plates.  The  inner  sur&oe  of  the  inner  plate  is  lined  by  the 
pituitary  membrane,  and  measures  the  breadth  of  the  nostrils;  the 
outer  side  of  the  external  plate  is  hollow,  and  gives  attadiment  to  the 
external  pterygoid  muscle;  this  sur&oe  belongs  to  the  zygomatic 
foasa.  Anterioriy  and  benieath,  the  process  joins  the  palate  bones; 
above  it  is  smooth,  and  also  forms  a  portion  of  the  zygomatic  fossa. 
Posterioriy  is  the  pterygoid  fossa;  this  can  be  seen  only  by  turning 
the  bone  round  and  looking  at  it  firom  the  oodpital  aspect.  In  the 
opper  part  of  this  fossa  is  the  scaphoid  depression,  to  which  the 
external  peristi^^yline  mnsde  is  attached.  The  internal  peristaphyline 
is  attached  to  the  pterygoid  fossa.  Still  higher,  and  at  the  root  of 
the  pterygoid  process,  on  either  side,  is  the  vidian  canal,  for  transmit- 
tmg  the  vidian  nerves^  and  vesseb.  In  the  btfiircation  of  the  process 
inferiorly  is  inserted  the  tuberosity  of  the  palate  bones.  At  the 
extremity  or  lower  end  of  the  inner  plate  is  the  hamular  process, 
aroond  which  plays  the  tendon  of  the  external  peristaphyline  muscle, 
or  drcumflez  muscle  of  the  palate. 

Cerebrai  atpect. — In  connexion  with  the  membranes  of  the  brain ; 
uneven.  Examined  from  behind,  forwards  there  are,  1,  the  basilar 
sorfihoe,  grooved;  2,  the  posterior  dynoid  processes;  3,  the  pituitary 
foaaa;  4,  the  anterior  dinoid  processes;  5,  the  olivary  process;  6,  a 
traosverse  groove,  on  whidi  rests  the  conunissure  of  the  optic  nerves; 
7,  a  smooth  sur&oe,  leading  to  two  s%htiy  marked  longitudinal  depres- 
aioos,  <Mi  whidi  rest  the  olnctory  nerves. 

At  the  tidet,  and  from  behind  foncarda, — On  this  aspect  are  found, 
1,  the  foramen  spinosum;  through  this  passes  the  middle  meningeal 
artery :  2,  some  small  vascular  apertures ;  3,  the  foramen  ovale,  for 


fonmen  rottmdum,  throu^  which 
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p"«ge  of  the  third  dirision  of  the  fifth  juir  of  nerrw;  4,  the 

fifth  pair  of  ntrres;  5, 
A  broiid  ^joore  for  lodg- 

■nd  fdtenul  camtid  ar- 
t«ty,  and  bninchw  of 
th«  Ejmpatheti  t  fljfktcm 
of  nerves.  Anteriorly 
ia  A  tmall  prominence, 
to  which  is  ittkched  the 
common  origin  of  tht 
outer,  inner,  ud  u^*, 
recti  musclrs  of  the  eje- 
ball ;  6,  the  orhilar  pnKenes,  or  wii^  of  IngiB»iu ;  uid  below  these 
the  aphenoidftl  fiuures,  throngh  which  pass  the  third,  fourth,  first 
di™ion  of  the  fifth,  and  Biith  pair  of  nerres;  7,  the  Anterior  dinoid 
prooeiu*;  8.  the  optic  foramlaa;  the  ophthalmic  artery  paasei  with 
the  Dcrre ;  the  vein  leaTea  the  orbit  hj  the  sphenoidal  tiuure. 

Occipital  or  poiterior  napeci. — Rongh,  uneven,  quadrilateral.  The 
bone  QDites  here  with  the  baailAr  process  of  the  occipital,  ao  as,  in  the 
adult  state,  to  form  but  one.  Lower  down  are  objecte  Ahreadj  dewribed 
when  speaking  of  the  guttural  aspect. 

Orbito-naial — anterior  aaptct. — In  this  view  there  are,  the  aper- 
tures   leading    to    the 

(which  da  Dot  eiiat  in 
fooDg  children);  Iht 
sphenoidal     fissure     ii 

the   part  of  the  ixitie 

Assisting  in  forming  the 
apheno-niBiillaiy  fis- 
sure; likewise  the  an- 
terior Aperture  of  the 


■Flg-W 


11;  b,  SHI 


spboioldale ;  g,  oorreimDnifci  to  Ihe  ptnJiioii 

tnrcks,  or  pUidtaiy  fafu ;  k,  rDnunen  roiumom ;  lomiuf  d  ohif  ;  n,  <pma 

bone  snd  OD  Uie  mtiliil  pnrlian. 

t  Fig.  3S — Sphenoldsl  booe,  wbilft-nnsal  aspfd.— (,  cllnofd  prwenes ;  6, 
Bnaller  wInE? ;  furamnD  lacerum  splieoaldsle  j  f,  orbitar  plAtn,  or  proreHes 
pUced  between  the,  h,  foramEU  rotuTidulo  uid  fuilerlor  iiptmlng  of  tbo  vidjsn 
canal ;  p,  tbe  rcHtrum ;  I,  n,  porticma  of  the  lATflfer  ningg ;  q,  outer  l*Twin^^ 
a,  loner  lamlaa  of  ihc  fta^eM  prouH  of  (be  tigiii  sMe. 
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tempotal  ma*d« ;  ibon  tin  ridge,  the  bone  Ainiis  >  portkm  of  the 
lonpont  foau ;  bomtb,  of  the  z^omatic  fbttt. 

liu  bane  farther  preKats  ed^  ormugmi,  the  fivatal,  tempon], 
puietal,  ocd^tal.  These  will  be  bat  DndentAOd  by  amiidering  (hem 
■ft  leffirting  in  forming  the  articalitionB  of  the  boDCB, 
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IXniUe,  and  DDtjiiiiDetiKal,  eadi  repressiting,  however,  the  other. 

ImgnUrlf  tquue  in  form,  cooTei  eiternallir,  conrsTe  intemllj ;  It 
(uuiuti  two  iiu&ca,  >  (Xnbisl  end  dermoid,  or  caUneoni ;  four 
mwgiot  or  edg»,  a  tempoial,  parietal  or  sagittal,  fTDntaJ  or  coronal, 
■nd  *o  ocdpila] ;  as  many  angles,  cslled  the  upper  or  fionlal  ai^le, 
the  inferior  and  anterior,  or  ephenoidal  angle ;  the  interior  and  poaterior, 
or  maatoid  ;  the  poetcrior  and  luperior,  or  oeczpilal. 

The  bone,  like  tie  other  ctanial  bonee,  a  conipoeed  of  two  platee,  or 
lammB,  an  outer  and  itmer,  and  of  an  iaterpowd  diploe.  It  a  articu- 
lated with  that  of  the  opposite  tide,  by  the  proper  parietal  suture ;  with 
the  froDtaJ  W  the  coroDal ;  and  with  the  occipital  and  temporal  bone* 
by  the  lambdoidal,  maitoidian,  and  sqaamoni  snturea.  The  bone  pre- 
■sita   few  objects   requiring  apeda]  notice.     Eitenally,  the  bone  is 

by  the  rpjcranial  apo- 
neonwi;  a  small  and 
nBimportant    nscular 

booe  gsieraUy,  cloae  to 
the  sagittal  sututs,  and 
•bout  m  mch  from  the 
posterior  and  superior 
angle.  About  the  mid- 
dle of  this  ertemal  as- 
pect is  the  parietal  pro- 
tDberanoe  ^tuber),  and 
a  little  lover  a  corred 
line,  which  can  scarcelr 
he  cslled  ■  cnst,  thoD^ 
partaking  of  the  natnn 
4tf  aciTflt.    This  curred 

line  (parietal  crest)  ia  continnoiu  with  the  cnst  or  ri^ 
bone,  and  eitstds  to  the  upper  root  of  the  lygomalic  j 
tcmpora]  aponeoroaia  is  attached  to  Ihia  crest. 

On  the  terebial  aspect  are  the  elerations  and  depressions  correspond- 
ing to  the  codtoIqUoos  and  azifisctuotities  of  the   brain  j  also   the 


if  the  frontal 
rwHs.     The 


BBrtHaTiBanln )  b,  aniertor,  0 


frontal  i  e,  posteric 


i  or  meci.^^  Bi^ieTloT  or 
,  or  Dcdplul ;  b^f,  lemponl ; 
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i]q>n«ii»i  islled  the  parirtat  Tosu  and  the  aulci  mcnii^^.  A  half 
groore  miu  along  the  poriMAl  edge,  cODtribatJng,  with  that  of  the  otha 
aide,  to  form  a  longitudinal  depression,  in  which  it  lodged  putiaUf  Ihe 
■uperior  longitadiiial  sinus.  N'ear  this  an  serenl  depmaioiu  of 
Taiylng  size,  matUj  found  m  the  odntt  and  aged  ikull,  for  lodging  tita 
glands  of  Paoctiioni. 

The  fruDta]  angle  it  tmncaled  in  children,  from  the  want  of  the  fdU 
deTelopmcnt  of  the  bones ;  and  it  is  here  that  the  anterior  foulaoelle 
eiists,  through  which  the  pnlutioiu  of  the  bnin  may  be  felt.  Ntar 
Ihe  interior  and  anterior  angle,  intcniall;,  is  the  commoiceiDat  of 
the  rbier  groove  for  lodging  the  middle  meningeal  artenf ;  the  vein  panel 
doae  to  this,  but  through  the  diploe.  Internally,  the  mastoid  ai^  is 
grooved  for  a  short  <ptce,  continuoui  with  others  found  on  the  occipital 
aod  temporml  bone*,  lor  lodging  the  lateral  siaos  of  the  dora  nuEer. 

TBE  TEKPOUL  Boxsa — Ooa  Ttmponm 
Occupy   the  lalenl  and  inferior  parts  of  the  cranium,  and  contain 
within  them  the  esMntial  atructures  of  tlie  organ  of  beaiii^.     Tbe 
deacriptioD    of    oue    applies,    matatu    tnatandii,    to     both.       Tbe 
relation   they  hold    to 
Fl«-«.-  the    cranial    Tertebre 

e   _  baa    not    been   deter- 

mined  by  philoaophic 


In  each  tempolU 
bone  we  have  the  fol- 
lowing principal  parts : 
—  1.  The  squamoiu 
portion.  2.  The  pars 
petrosa,  called  also  OS 
petrosnm.  3.  The  mas- 
toidian  portion,  includ- 
iDg  its  proccu.  4. 
The  lygomatjc  5.  Tbe 
styloid.  All  these  parta 
can  ivadily  be  made 
out,  and  the  bone 
easily  pot  in  its  place.  Besides  tbese,  there  are  two  leadii^  aspects,  a 
cerriiral  and  eitemal,  to  vrhich  a  third  may  be  added,  the  buial,  or 
inlerior.  The  margins  of  the  bone  are  irregular,  and  vary  in  thickness ; 
the  squantoui  portion  thm ;  the  mastoid  thick ;  the  squamona  dense  and 
hard.  Like  the  frontal,  sphenoid,  ethmoid,  and  upper  maxillary  t>oiie^ 
the  temporal  baa  cells,  into  which  the  eilemal  air  is  admitted. 

*  Fig.  U.— Temporal  bone,  rl^t  ddr,  iTrebral  aipect ;  e,e,  sqosmoat  nitDn 
and  npper  mar^n  ut  the  •quamuiu  piste  ;  a,b,r,  inner  nrCses  of  Dig  plate  j 
said  for  sTterin  are  sprud  over  It  St  some  polnu ;  d^  s^'gcsnabc  pnxeis ;  e, 
petfDU  portion  ot  the  bone ;  p.  mealiia  IntFrniis :  sqnxliKU  ot  Connnlos ;  h, 
grwve  tot  tbe  Isleial  shiiis ;  a,  vsglnal  procena ;  k,  ityUd  pujceM, 
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Its  prooesseB  are — ^the  zygomatic,  mastoid  (as  distinct  from  the  mas- 
totdian  portioo  of  the  bone),  anditorius,  petrous,  styloid,  vaginal  (aroond 
tile  n>ot  of  the  styloid).  The  foramina  canals,  and  hollows  or  grooves, 
are, — ^1.  The  meatus  andttorios  extenras,  being  the  entrance  of  the 
oMeoiis  canal,  so  called.  2.  The  meatus  anditorius  interaus,  by  which 
the  aerenth  pair  of  nerres,  the  portio  dura  and  portio  moUis,  pass  into 
the  mterior  of  the  bone.  3.  The  upper  and  lower  apertures  of  the 
carotid  canal,  and  the  canal  itsdf,  by  which  the  internal  carotid  arteiy 
paases  through  the  basis  of  the  skull,  to  readi  the  interior  of  the  head. 
4.  The  foramen  stylo-mastoidea.  5.  The  foramen  and  sometimes  the 
foramina  nustoidttu     6.  A  groove  for  a  portion  of  the  lateral  sinus. 

7.  The  opening  leading  to  the  osseous  portion  of  the  Eustachian  canaL 

8.  The  canal  for  the  tensor  tympani  muscle.  9  and  10.  The  opening 
leading  to  the  aqueducts  of  Cotunnius.  11.  The  meatus  of  Fallopto. 
12.  Various  elevations  and  depressions  corresponding  to  the  cerebral 
suriaoe.     13.  The  grooves  for  the  superior  and  inferior  petrosal  sinuses. 

To  know  how  to  point  out  all  these  parts,  and  to  explain  their 
various  uses,  is  to  know  the  descriptive  anatomy  of  the  bone ;  but  it 
is  proper,  also,  to  examine  so  interesting  a  bone  systematically,  and  in 
detalL 

AMnadar  or  external  aaped, — On  this  surfiux,  which  is  slightiy 
ooovez,  are  seen  grooves  for  lodging  branches  of  the  deep  tempord 
arteries.  This  surfiu»  forms  a  portion  of  the  temporal  fossa,  and  gives 
attachment  to  the  temporal  mosde.  It  is  on  this  surfiioe  that  we 
liod  the  xygomatic  process,  strong,  projecting  from  the  surfiioe  of  the 
bone,  to  form  an  union  with  the  nuUar.  The  process  starts,  as  it  were, 
from  two  roots,  which  merit  particular  notice.  One  of  these  roots 
(the  UAer  artiatlare)  is  covered  with  cartilage,  ooncave  from  within 
outwards,  convex  from  before  backwards,  serves  for  the  articulation 
of  the  lower  jaw ;  the  other  root,  superior  and  longitudinal,  divides 
into  two.  The  upper,  curved,  gains  the  circumference  of  the  bone ; 
the  lower  descends  and  terminates  at  the  outer  extremity  of  a  very 
oarrow  fissure,  which  opens  into  the  cavity  of  the  tympanum ;  this  is 
the  fissure  of  Glasser  (aciatura  Gkaseri) :  through  this  fissure  pass 
the  tendon  of  the  external  muscle  of  the  malleus,  some  vessels,  and  a 
nerve  called  corda  tympani. 

Next  is  the  ^enoid  cavity,  divided  into  two  parts  by  this  fissure ; 
the  anterior  part  of  the  cavity  is  covered  with  cartilage ;  it  also 
forms  a  part  of  the  articulation  with  the  lower  jaw-bone ;  the  pos- 
terior part  is  merely  covered  with  periosteum,  and  forms  no  part  of 
the  joint. 

The  meatus  anditorius  extemus  is  the  external  opening  of  an  osseous 
OBoal  leading  to  the  cavity  of  the  tympanum ;  tiie  canal  is  a  little 
curved  downwards,  proceeds  from  behind  forwards,  and  is  narrower 
about  the  middle  than  at  either  extremity.  In  the  foetus  it  was 
merely  an  incomplete  osseous  ring ;  in  philosophic  anatomy  the  ring 
and  the  lower  part  and  side  of  the  meatus  which  it  ultimately  forms, 
is  called  the  tympanic  bone.    To  the  edges  of  this  meatus  extemus  is 
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attached  the  fibrous  tube  of  the  ear,,  thus  ooDDecting  the  external  ear 
to  the  cranium. 

Beyond  the  meatus  Is  the  mastoid  process,  which  is  flat  and  small 
in  young  persons,  large  and  rounded  in  the  aged ;  the  stemo-mastoid 
muscle  is  attached  to  it  and  to  the  adjoining  part  of  the  bone :  on  it,  or 
near  it,  is  the  foramen  mastoideum,  through  which  passes  a  vein  com- 
municating with  the  lateral  sinus ;  a  small  artery  also  passes  through. 
This  foramen  Taries  in  position  and  number,  and  is  occasionally  absent. 
Behind  the  mastoid  process  is  the  digastric  groove,  and  furuier  bad^ 
another;  to  these  grooves  are  attached  &e  digastric  muscle  and 
txachelo-mastoideus. 

Cerebral  aspect,  interwU, — Chiefly  remarkable  for  the  presence  of 
the  rodcy  or  petrous  portion  of  the  bone.  This  process,  the  petrous, 
is  pyramidal,  having  the  summit  directed  upwards  and  inwards 
towards  the  sphenoid  bone ;  in  or  on  it  may  be  cUstinguished  an  upper 
surface,  on  whidi  is  a  small  irr^^ular  aperture,  the  meatus  Fallopii ; 
this  leads  into  the  aqueduct  of  Fallopius,  and  by  it  there  passes  into 
that  canal  a  small  nerve,  firom  the  spheno-palatine  ganglion,  and  an 
artery.  In  front  of  this  is  a  hollow  which  lodges  the  nerve  and 
artery ;  behind  it  a  prominence  marking  the  position  of  the  superior 
semi-circular  canal;  cerebral  impressions  cover  the  surface.  The 
pars  petrosa  has,  2nd,  a  posterior  surface ;  on  this  are  seen  the  aperture 
called  the  meatus  auditorius  intemus.  This  opening  is  the  comi- 
menoement  of  a  short  canal,  at  the  bottom  of  which  may  be  seen  a 
cribriform  plate  with  several  apertures.  One  of  these  is  the  com- 
mencement of  the  aqueduct  or  canal  of  Fallopius,  by  which  the  portio 
dura  traverses  the  rocky  part  of  the  tempoi^  bone,  escapmg  by  the 
inferior  aperture  of  the  aqueduct,  called  the  foramen  stylo-mastoideom. 
The  osseous  canal  then  is  a  nerve-duct,  not  an  aqueduct.  By  tbe 
other  openings  seen  at  the  bottom  of  the  short  internal  auditory  pas- 
sage, pass  filaments  of  the  portio  mollis  (auditory  nerve)  to  the 
internal  ear. 

Behind  the  aperture  of  the  meatus  intemus  is  an  irregular  cavity 
and  smidl  foramen.  In  the  fcetus  a  process  of  the  brain  and  a  pro- 
longation of  the  dura  mater  passed  in  here ;  these  are  vestiges  of  foetal 
structures.  Behind  this  is  a  narrow  slit  leading  into  the  aqueduct  of 
the  vestibule;  from  this  slit  there  descends  a  groove  towards  the 
jugular  fossa.  The  groove  for  the  superior  petrosal  sinus  runs  along 
the  upper  margin  of  this  ix>rtion  of  the  bone. 

3rd.  The  inferior  a^ct  of  the  petrous  portion  of  the  bone  is  rough 
and  complex.  Of  the  objects  seen  here  the  most  remarkable  are, 
1st,  the  inferior  aperture  of  the  carotid  canal,  already  spoken  of; 
2nd,  tile  jugular  fossa,  in  which  is  the  commencement  or  bulb  of  the 
jugular  vein;  it  is  here  that  the  lateral  sinus  terminates  in  it. 
Behind  the  fossa  is  a  small  square  surface,  covered  with  cartils^ 
in  the  recent  state ;  this  surface  articulates  with  the  jugular  process 
of  the  occipital  bone.  Close  to  this  is  the  foramen  stylo-mastoideum 
by  whidi  the  facial  nerve  (portio  dura)  passes  out  of  the  cranium ;  and 


At  tbe  not  of  tLii  prmen  ia  tJi«  Tigiiu],  deficioit  intemallf. 

The  groore  for  tbe  inferior  petroea]  liuOB  a  partlj  fonned  by  tfaii 
put  of  the  boD^  partly  by  the  occipital,  A  triajigiilu'  opoui^  oa  the 
mu^^  of  the  petroiu  proeeas  Jeada  to  the  aqneduct  of  tbe  cvchleL 

Tbt  nuomit  of  the  pctrooi  procna  is  irregular  and  obUqctelj 
tnmateil.  Tbe  intenuJ  ami  a|:^>ra-  orifice  of  the  carntid  canal  ia  uea 
hoe.  Tiacjug  the  dnnimlerTDCe  of  tbe  booe,  we  tkiit  at  ihe  angle  which 
ncdra  the  tpiue  of  (he  iphenoid  bone,  two  aperturca,  separated  by  a 
bany  lamiiia.  nad  placed  oae  above  tbe  otlier.     The  luperior  omtaiiu 

caaeooa  portioD  of  tbe  Eustachian  tube. 

The  itructure  of  the  bone  will  be  tpoken  of  whoi  deacribing  ita  mode 
(^  OMitiatiDD  I  iu  articnlatioDS  are  with  Uie)iBiietal,  oocipital,  mslsT, 
qibaiaid,  and  lower  jaw.  By  dividing  the  bone  with  ■  uw  jndi- 
eioiuly,  the  UKUtoid  edit  may  be  eipoeed,  aod  the  caTity  of  the  tym' 
pumn  and  kbyiinth ;  bat  the  deacription  of  IheM  parta  bdongt  to  the 
hiilory  of  the  oi^n  (^  hearing,  of  which  they  form  a  part. 

TBE  FBOSTAL  DONE — Ol  FrOnlil. 


A  fymmetrical  bone,  arigioally  ti 
by  a  anture  w  h  ich  occa- 
sonallj  remaiiB  in  part 
td  the  adult  conlitJOD ; 
it  ia  conTei  eilemally, 

ffen  and  complei  be- 


Dpoxd  of  two,  divided  loeslally 
Fig.  S..+ 


Oriiilo'iuual,  orEth- 
vtaidal  Aiptct,  —  Ub- 
flreo  aod  turned  dowo- 
nrdi.  Hnially,  then 
M,  Gnt,  the  ethmoidal 
notch  (oKstura  ttk- 
wtaUalii);  lateriorty 
tbe  natal  (pine  (ipina 
•  StTloiyoldnu ;  «ylojl( 
t  Fig.  w.— KtwiuJ  ' 


Cadtoc  U  UK  tr 


ipliiF.  uulmperaim 
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naaoHs);  anterior! j  and  laterally,  the  nasal  orlfioes  of  the  fnmtal 
aifiuses  and  small  plates  of  bone,  uniting  with  the  anterior  ^hmoid 
cells,  and  serving  to  complete  them. 

Beyond  the  notch,  laterally,  are  the  plates  called  orbitar  processes, 
forming  the  vault  of  the  orbits.  Here  the  bone  is  remarkably  thin. 
Just  within  the  external  angular  process  of  the  bone,  limiting  these 
oihitar  plates  externally,  is  a  digital  impression,  or  cavity,  in  which  is 
partially  received  the  lachrymal  gland.  Opposite  to  this,  internally, 
is  a  slight  depression,  and  inequality  or  elevation,  to  which  is  attached 
a  cartilaginous  staple,  through  which  plays  the  tendon  of  the  superior 
oblique  muscle,  called,  therefore,  Trochlearis. 

FrontcU  or  Menor  capect, — In  the  middle,  there  is  a  longitudinal 
line,  generally  not  very  distinct,  marking  the  line  of  the  proper  frontal 
suture,  but  not  caused  by  it.  At  the  lower  part  of  this  line  is  the 
nasal  protuberance,  notch,  and  spine,  which  articulates  anteriorly  to  the 
nasal  bones,  posteriorly  to  the  vertical  plate  of  the  ethmoid ;  there  are 
two  grooves,  one  on  each  side  of  this  nasal  spine ;  they  form  a  part  of 
the  roof  of  the  nasal  fossae.  The  nasal,  or  frontal  processes  of  the 
superior  maxillary  bones,  articulate  with  the  notch  of  the  frontal, 
externally,  to  each  nasal  bone. 

Returning  to  the  surfiuse  superiorly,  we  find,  1st,  The  frontal  pro- 
tuberances, most  distinct  in  children.  2nd,  The  superciliary  arches,  on 
which  rest  the  eyebrows.  3rd,  The  orbitar  margin  on  each  side,  margo 
orbitalis,  or  supra  orbitaliSf  in  which  is  a  notch,  sometimes  a  foramoi ; 
the  supra  orbitar  notch,  over  which  pass  vessels  of  the  supra  orbitar 
branch  of  the  first  division  of  the  fifth  pair  of  nerves,  or  trigemini. 
The  external  and  internal  angular  processes  bound  the  orbitar  margins. 

From  Ihe  external  angular  process,  on  either  side,  runs  the  crest. 
This  limits  superiorly  a  small  hollow  sur&oe,  forming  a  portion  of  the 
temporal  fossa.     The  crest  is  continuous  with  the  parietal  crest. 

Internal  or  Cerebral  aspect, — On  its  cerebral  aspect,  the  frontal  is 
divided  into  two  distinct  portions — 1st,  The  concave  hollow  surface, 
looking  backwards.  2nd,  A  horizontal  unequal  surface,  passing  back- 
wards at  right  angles  to  the  vertical  portion  of  the  bone,  and  being.  In 
fact,  the  cerebral  and  upper  surface  of  the  orbital  plates  or  processes 
already  described. 

The  more  remarkable  features  of  these  two  surfaces  are,  1st,  The 
large  square  notch  for  the  reception  of  the  ethmoidal  bone  separatii^ 
the  orbitar  plates  from  each  other.  2nd,  The  mamillary  eminences  and 
digital  impressions.  3rd,  Grooves  for  arteries.  4th,  the  fossie  corre^ 
Bponding  to  the  frontal  protuberances.  5th,  The  groove  (sulcus  hngi- 
1^inalis\  for  receiving  the  conunencement  of  the  superior  longitudinal 
sinus.  6th,  The  foramen  cecum  of  Moigagni,  seen  near  the  com- 
mencement of  the  groove.  Lastly,  the  margins  of  the  groove  united 
below,  and  forming  the  inner  frontal  crest. 

Of  the  margins  of  the  bone  itself  little  need  be  said.  The  superior 
is  bevelled  or  cut  obliquely,  at  the  expense  of  the  inner  table  above, 
and  outer  table  below.     This  strengthens  greatly  the  fronto-parietal 
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BYtieolatioiis.    The  other  aiiicoUtioDs  are  with  the  ethmoid,  sphenoid, 
oaml,  maxilbuy,  lachrymal,  and  malar. 

Density,,  ^c. — The  bone  is  of  great  strength  towards  the  external 
angular  processes,  bat  so  thin  in  the  orbitar  plates  as  to  be  translucent. 
The  histoTy  of  the  frontal  sinuses  is  as  obscure  as  that  of  all  the  othere. 
They  are  not  found  in  children,  but  are  lai^  m  old  persons.  I  think 
them  frequently  absent,  or  at  least  very  small,  in  women.  Their  uses 
are  quite  unknown.  The  notion  that  they  are  constantly  absent  in 
certain  races  of  men,  the  Tasmanian  and  Papuan  for  example,  is  wholly 
without  foundation.  For  my  own  part,  I  hare  always  been  disposed 
to  riew  the  osseous  sinuses  here  spoken  o^  as  well  as  the  others  existing 
in  other  cranial  and  fiu:ial  bones,  as  merely  the  bony  coverings  of 
moeoas  prolongations  or  sacs,  connected  by  and  communicating  with 
the  nasal  and  guttural  mucous  cavities  and  membranes,  of  which,  in 
Act,  they  are  the  continuations  and  appendages ;  they  are  of  vast  extent 
in  some  animals.  Philosophic  anatomy  can  alone  explain  their  nature 
and  functions. 

OF  THE  ETHMOID  BONE. 

Bi(^t]y  to  undentand  the  anatomy  of  this  bone,  it  must  be 
viewed,  first,  as  composed,  1,  of  a  vertical  plate  of  compact  tissue, 
dividing  it  into  two  nearly  equal  parts.  2,  of  two  lateral  masses, 
oomposed  on  each  side  of  two  turbinated  bones,  and  two  sets  of 
oella.  3,  of  two  thin  plates  of  compact  bone  {pars  plana),  shutting  in 
these  cells  towards  the  orbits.  4,  of  cerebral,  nasal,  orbitar  surfiues, 
and  two  extremities. 

The  objects  ciHuiected  with  these  various  surfiices  are — 

Ob  the  cerebral  sur&oe,  1st,  Posteriorly  there  is  a  small  notch, 
aomeCimes  a  process,  articulating  with  the  sphenoid  bone.  2nd.  A 
crest,  the  crista  galli ;  to  the  summit  of  this  crest  Uie  greater  falx  of 
the  dura  mater  is  attadied.  On  either  side  is  the  cribriform  plate 
of  the  bone,  and  the  foramina  of  three  forms,  for  Uie  transmission  of 
the  <^fiu:tory  and  nanl  branch  of  the  fiflh  pair  of  nerves ;  also  vessels 
and  processes  of  Uie  dura  mater.  The  foramina  just  described  lead  to 
short  canals,  in  which  these  parts  are  contained.  More  externally  are, 
Ist,  A  square  surftoe,  with  incomplete  ceUs;  th«ae  are  completed  by 
the  frontal  bone  generally;  and  still  further  out,  at  the  edge  of  the 
bone,  are  the  foramina  orbitaria  interna,  anterior  and  posterior. 

The  nasal  aspect,  covered  throughout  by  the  pituitary  membrane, 
presents,  mesially,  1st,  The  vertic^  plate  (lamina  perpendicularis). 
Thtf  forms  a  portion  of  the  septum  narium ;  below,  it  articulates  with 
the  vomer  and  cartilaginous  septum ;  anteriorly  with  the  nasal  spine 
of  the  frontal  and  nasal  bones ;  posteriorly,  by  a  margin,  which  is  thin 
and  sharp,  with  the  septum  of  Uie  sphenoidal  sinuses. 

On  eadi  side  of  the  perpendicular  plate  there  is  a  deep  narrow  groove  ;* 
on  the  outer  ode  of  this  groove  is,  1st,  The  superior  concha,  or  upper 

•  To  demoDstrste  this  aspect  of  the  bone  it  must  be  divided  verttcslly  with 

a  saw. 
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ethmoidal  cells  open  in 
cetU,  which  are  larger  than  the 
posterior,  Jo  not  communicate  with 
them.  One  of  the  largrat  ii  cilleil 
infrntdibalam ;  it  communicates  tU' 
periortj  with  the  frontal  sinus.  The 
inner  sur&ce  of  the  turbinated  processes  is  rough,  with  groores  and 
canals,  for  nerrea  and  veiatit.     The  ouler  ia  smooth. 

Sphmoidal  or  potterior  aipecl. — Presents  no  difficult  or  complex 
■urftwes )  the  naso-maiillarf  is  also  of  small  eitent,  and  merely  shows 
atructUH  already  described. 

Tht  laa  Orbital  or  lateral  tapecti. — The  comiBct  plat«  of  bone 
shelling  in  the  surface  ob  each  side  was  called  l^  the  aocjenla  the 
oapkmtm.  They  were  constantly  mistaking  parts  of  bones  for  distinct 
boiMS,  and  tice  Mrtd,  in  comequence  of  their  ignorance  of  embryology, 
and  of  the  principle  of  true  descriptive  anatomy.  The  os  plaiinm  of 
the  ancients  is  the  orbital  plate  of  modem  anatomiits.  It  shuts  in, 
but  incompletely,  the  ethmoidal  cells  towards  the  orbits,  leaving 
them  open  anteriorly  and  posteriorly,  to  be  completixi  by  other  bonea. 
Moreover,  it  forms  the  inner  wall  of  the  orbit.  It  is  smooth  and 
polished;  articulated  above  with  the  frontal  bone,  anteriorly  with 
the  lacbryuud)   inferiorly  with    the   superior  moiillaiy  and   palate 
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bones ;  bdiind  with  the  sphenoid.    On  the  upper  edge  are  low  notches^ 
and  tiieie  concur  in  formii^  the  internal  orbitar  foramina. 

In  structure  the  ethmoid  is  almost  whoUj  composed  of  cells ;  it  is 
eztremelj  li^t  and  firagile,  and  hoioe  can  scarcely  be  shown  in  a 
porfect  state.  It  assists  in  forming  a  portion  of  the  base  of  the 
craoiom,  of  the  nostrils  and  orbits. 

Sphenoidal  Turbinated  Bones. — These  small,  triangular- 
shaped  bones  were  first  described  by  Bertin.  They  always  unite 
bdbre  the  age  of  twenty  wiUi  the  sphenoid  or  ethmoid  bones,  or  with 
both.  They  scarcely  merit  a  minute  separate  description,  although 
their  importance  in  philosophic  anatomy  is  of  course  admitted.  The 
q>heno-palatine  foramen,  which  in  young  persons  does  not  belong  to 
the  sphenoid  bone,  is  bounded  by  these  bones  and  by  the  palate  bones. 
The  apex  of  the  bone  is  situated  in  a  groove  near  the  base  of  the 
pterygoid  process. 

OF  THE  8T7PERNUMERART  BONES  OF  THE  CRANIUM ! 

Ossa  Wormiana. 

The  nature  of  these  bones  is  not  yet  understood.  They  are  not 
ooniined  to  any  particular  suture,  but  occur  most  frequently  in  the 
lambdoidal.  They  yary  exceedingly  in  size,  situation,  form,  number, 
and  other  drcumstanoes.  These  bones  are  generally  of  the  same 
thickness  as  the  other  bones  of  the  cranium,  and  are  composed  of  an 
outer  and  inner  table,  and  dipl5e  interposed.  They  unite  with  the 
other  bones  and  with  each  other  by  denticulated  edges. 

In  hydrocef^ialic  crania  Uie  supernumerary  bones  are  sometimes 
remarkably  numerous :  many  specimens  of  this  may  be  seen  in  the 
museums. 


MINUTE  ANATOMY  AND  OSSIFICATION  OF  THE  BONES 
GOMPOSINO  THE  SKELETON  OF  THE  HEAD. 

CRANIAL  BONES. 

llie  osteology  of  the  head  must  be  viewed,  like  every  other  part  of  the 
body,  in  a  variety  of  ways ;  for  it  is  not  enough  to  have  studied  the 
individual  adult  bones;  their  ossification  must  be  understood,  and 
their  relation  to  each  other  when  united  together  by  their  natural 
articulations.  This  can  only  be  accomplished  by  a  variety  of  sections 
and  preparations. 

OcciFXTAL  Bone. — 1.  A  rough  surfiioe  external  to  the  condyles,  on 
the  outer  aspect  of  the  bone,  corresponds  to  the  transverse  processes 
of  the  vertebrae,  and  u  in  fact  the  transverse  process  of  the  occipital. 

2.  The  condyles  are  not  formed  of  single  germs,  but  partly  of  two  -, 
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and  this  leares  a  slight  indented  line  acnws  the  condyle,  obsenrable 
even  in  the  adult. 

3.  The  basilar  part  of  the  bone  is  the  body  of  this  vertebra;  it 
unites  in  the  adult  before  with  the  body  of  the  sphenoid.  Hence 
many  anatomists,  as  Meckel,  have  described  the  occipital  and  sphenoidal 
bones  as  one,  under  the  name  of  spheno-oocipital ;  and  for  this  they 
have  the  same  reason  as  descriptive  anatomists  have  for  describing  the 
sacral  vertebrae  as  one  bone.  It  is  sufficiently  remarkable  that  the 
anterior  and  posterior  terminations  of  the  vertebral  column  should 
thus  resemble  each  other  in  their  early  consolidation  into  a  single 
bone.  The  sphenoid,  ethmoid,  and  occipital,  unite  into  one  in  the 
adult.  The  mesial  parts  of  these  bones  correspond  to  the  bodies  of 
the  vertebrae. 

4.  Internally,  the  grooves  for  the  lateral  smuses  vary  much  in 
different  bones,  and  the  groove  on  one  side  has  been  found  exceedingly 
small  or  seemingly  deficient.  This  indicates  corresponding  varieties 
in  the  calibre  and  arrangement  of  the  lateral  sinuses. 

5.  Osiification  of  the  occipital  bone.  For  some  time  before  and 
after  birth  this  bone  is  composed  of  four  pieces :  1,  the  basilar  portion ; 
2,  the  two  lateral,  or  condyloid ;  3,  the  posterior,  occipital,  proral, 
6r  squamous  plate.  These  distinct  germs  or  nuclei  meet  aroimd  the 
foitoien  magnum ;  this  opening  is  simply  the  vertebral  ring  of  the 
bone.  But  in  the  squamous  plate  there  are  also  four  separate  nuclei 
or  germs.  I  have  seen  many  varieties  in  respect  of  these  four  germs 
or  nuclei,  especially  as  regards  their  growth  and  future  consolidation 
into  one. 

Parietal  Bones. — These  bones  present  few  varieties  worthy  of 
notice  here.  The  crests  already  indicated  are  at  times  sufficiently  re- 
markable. The  history  of  these  crests  is  to  be  explained  only  by  omb- 
parative  anatomy ;  they  belong  to  zoological  science. 

Ossification. — ^By  two  germs,  or  nuclei,  commencing  in  the  parietal 
protuberances.  In  each,  for  some  time  after  birth,  tne  anterior  and 
superior  angles  of  these  bones  are  not  ossified ;  the  space  thus  left  on* 
protected  by  bone  is  called  the  Bregma,  or  fontanelle,  and  through  it 
may  be  felt  the  pulsations  of  the  brain. 

Future  researches  may  show  that  the  parietal  bones  originate  in 
four  germs  or  nuclei ;  and  this  was  Meckel's  opinion.  The  superior 
germs  would  correspond  to  the  interparietal  bones  of  other  animals. 

Fbontal  Bone. — This  bone  presents  numerous  varieties  in  fonn ; 
it  constitutes  the  great  intellectual  feature  of  the  head.  Its  ossificatioD 
commences  before  that  of  the  vertebre,  by  two  osseous  points  at  the 
orbital  arches.  After  a  time  the  bone  is  found  to  be  composed  of  two 
distinct  bones;  the  vertical  suture  which  afterwards  unites  them 
remains  occasionally  distinct  for  life. 

Temporal  Bones. — If  the  mere  descriptive  anatomy  of  these  bones 
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be,  as  we  hare  already  seen,  confessedly  difficult,  their  minute  and 
l^oaophic  anatomy  is  still  more  so.  Much  of  it  remains  still  to  be 
detennined.  Their  correspondence  with  vertebrse  cannot  be  shown ; 
the  analogies  are  lost.  They  contain  within  them  one  of  the  organs 
of  sense,  Sie  organ  of  hearing.  The  rocky  part^  para  petroaa^  has  a 
somewhat  peculiar  character,  differing  in  density,  at  least,  from  mere 
bone ;  the  external  air  passes  deeply  into  the  interior  of  these  bones, 
and  they  contain  within  them  a  system  of  bones  which,  although  dis- 
tinct in  man,  is  not  so  in  some  other  animals. 

Ostif  cation, — This  proceeds  from  several  nuclei :  1,  one  for  the 
zigoma ;  2,  one  for  the  squamous  plate ;  3,  a  distinct  and  remarkable 
mideua  called  the  tympanic  bone ;  4,  one  for  the  petrous  and  mastoid 
portions;  5,  the  styloid  process.  Others  exist  within  the  bone  for 
the  oasicula  auditus;  and  independent  nuclei  hare  been  found  in 
the  mastoidian  portion  of  the  bone.  The  styloid  process  occasionally 
remains  distinct  throughout  life.  At  birth  Uie  temporal  bone  is  com- 
posed of  three  pieces.  The  temporal  bones  continue  to  undergo  changes 
throu^out  the  whole  of  life. 

Sphenoid  Bone. — Much  importance  is  attached  to  this  bone  as  a 
eooseqnenoe  of  its  complexity,  the  numerous  relations  it  has  with 
nores  of  great  physiological  interest,  and  with  Uie  mesial  parts  of  the 
brain  itself.  The  latest  researches  *  mark  its  history  in  the  formation 
of  the  vertebral  column  as  quite  peculiar. 

In  the  adult  all  the  germs  or  nuclei  originally  composing  this  bone 
have  united  into  one  mass,  and  this  mass  with  the  occipital  bone. 
This  fact  induced  Meckel  to  describe  both  bones  as  one,  under  the 
name  of  the  spheno-occtpital  bone.  Soemmering  extends  this  view  still 
fiulher,  and  oonsiden  the  entire  cranium  as  composed  of  a  single  cartilage 
originally,  and  therefore  ci  a  single  bone  ultimatelv ;  but,  however 
philosophic  these  views  may  be,  they  do  not  affect  the  view  we  must 
take  here ;  and  adhering  to  the  observations  of  others  as  well  as  of 
ourselves,  we  may  thus  describe  the  usual  ossification  of  the  bone. 

The  fleeting  anatomy  of  the  embryo  and  Uie  more  permanent  arrange- 
ment in  the  lower  adult  animals,  shows  that  there  exists  a  period  when 
the  sphenoid  is  distinctly  divided  into  two  bones — an  anterior  sphenoid 
and  a  posterior ;  the  tendency  of  the  firet  in  the  lower  animals  is  to 
unite  with  the  ethmoid,  of  the  second  with  the  occipitaLf 

In  the  posterior,  or  spheno-occipital,  section  of  the  bone  the  first 
nuclei  are  deposited,  one  on  each  side  the  foramen  rotundum ;  from  this 
point  it  spreads  into  the  great  wings,  and  downwards  into  the  external 
pterygoid  process.  The  internal  pterygoid  processes  are  formed  from 
distinct  centres,  and  in  many  of  the  lower  animals  they  form  distinct 
booes,  even  in  the  adult. 

In  the  body  two  nuclei  appear  beneath  the  sella  turcica;  they  become 

*  Anssix  sad  Voght 

i>  I  have  teen  toine  good  veterfnarj  aoatomists  balBed  In  comprebending 
this  ansngnnait  In  the  crsniam  of  the  horse. 
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one  about  the  fourth  month.  During  the  whole  term  of  ftetal  life 
these  germs,  or  parts  just  spoken  of,  remain  distinct,  with  the  exoeption 
of  Uie  internal  pterygoid  processes. 

The  germs  composing  the  anterior  sphenoid  are,  Ist,  one  near  the 
optic  foramen ;  2ndly,  an  appearance  of  a  central  nucleus :  the  sphe- 
crest  may  also  be  considered  as  of  independent  formation. 

The  two  sphenoids  run  together  a  little  before  birth ;  at  this  time 
the  sphenoid  consists  of  three  large  pieces,  namely,  the  great  wing  and 
pterygoid  process  of  each  side ;  and  2nd,  the  body.  Engrarings  to 
explain  sudi  facts  seem  unnecessary. 

In  describing  the  supernumerary  bones  of  the  cranium  I  shall  advert 
more  in  detail  to  the  remaricable  series  of  bones  occasionally  found  in 
the  sphmo-parietal  and  spheno-frontal  sutures ;  and  in  the  chapter  on 
the  Brain,  ihe  peculiarities  of  the  sella  turcica,  and  its  relations  to  the 
peculiar  structure  it  supports  (the  pituitary  body),  will  also  be 
alluded  to;  the  history  of  the  sphenoidal  sinuses  has  been  already 
considered  with  the  ethmoid,  frontal,  and  other  cranial  sinuses. 

The  ethmoid  bone  is  at  first  composed  of  a  solid  cartilage.  Between 
the  fourth  and  fifth  months  bone  begins  to  appear  in  the  pars  plana, 
and  soon  after  in  the  spongy  bones ;  but  the  vertical  plate  remains 
cartilaginous  until  after  birth.  At  birth  the  ethmoid  consists  of  two 
lateral  masses ;  at  last  the  cribriform  and  vertical  plates  ossify,  and  the 
bone  becomes  one.  With  years  the  bone  enlarges;  the  cells  unfold 
themselves,  receiving  within  Uiem  prolongations  of  the  mucous  mem* 
brane  of  the  nose. 

SUPERNUMERARY  BONES — Ossa  Triquetra. 

These  supernumerary  bones,  also  called  the  bones  of  Olaus  Wormius, 
are  fotmd  occasionally  in  the  lambdoidal,  sagittal,  and  coronal 
sutures ;  they  occur  also  in  the  spheno-parietal.  Their  true  nature  is 
not  understood,  but  it  seems  certain  that  they  form  by  independoit 
germs  in  the  cartilage  of  the  skull,  uniting  in  time  with  the  con- 
tiguous bones.  They  have  serrated  edges,  which  do  not  extend,  how- 
ever, to  the  inner  table,  and  they  are  composed  of  two  tables  and  a 
diplOe  like  other  bones  of  the  skull. 


OF  THE  BONES  OF  THE  FACE. 

The  skeleton  of  the  fiice  is  divided  into  two  regions ;  the  upper  and 
lower  jaw.    In  the  former  there  are  eleven  bones ;  in  the  latter,  (me. 

BONES  OF  THE  UPPER  JAW. 

Superior  Maxiliary  Bones, — ^The  anatomy  of  the  superior  maxillary 
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bona  b  the  key  lo  Iht  aoatom;  of  the  titce ;  the j  an  tva  in  oumbrr, 
sjnunetHcal  oud  tanwwhat  complei.  la  each  of  ttiFH  ought  to  tv 
Dotionl,  fint,  tbr  more  diitingniihing  charscteriBtics :  tliae  u«,  1,  the 
^ntal,  or  ucoidin^  procfu;  2,  tlie  OTbitar;  3,  the  ntolar;  4^  the 
alveolar i  S,  the  maiillary  protuberaoce ;  6,  the  alveoli;  7,  the  antrum 
mmilUre,  occa^pog  the  interior  of  the  bone  and  the  wide  irr^ular 
opening  leading  to  it  from  (be  caTitj  of  the  Doslrila ;  B,  the  infra- 
orbitar  ODal  and  openiDg;  9,  the  lafhrynial  gmnre;  10,  laatlj,  the 
palatal  arch  or  proem.  When  these  parts  have  beeo  carefullj 
eiuDiDefl  and  their  eitent,  cooneiions,  and  uses  censldeml,  Ihe  student 
irill  fiixl  DO  difficulty  in  completing  the  history  of  the  bone,  it  being 
alway)  oDdentoDd  that  <i>  be  reads  the  description  a  peHect  ipecimen 
of  the  booe  is  in  his  band. 

Fig.  S».* 


To  hold  lh«  bone  as  ifinitsplaceinthebead,  tumthealreolarprocesa 
dowDvatds,  Ihe  nasal  spine  and  notch  forwards,  and  the  ntaiar  process 
ontwaids ;  the  palatal  process  will  then  be  horizontal. 

Examined  in  detail  the  bone  presents  the  following  drcumstances 
worthy  of  notice : — 

Oriito-f/Kial  (upect, — The  nasal  procese;  also  called  frontal  and 
aacending,  of  Tarying  bnadlb  ta  diSerent  bdividuals  and  races,  and 
very  strong.  Abore,  this  process  articuUtes  with  the  frontal  bone, 
Isterallji  with  the  comsponding  nasal,  poslcriorl;r  with  the  os  iuu;uie. 
To  the  anterior  sur&x  of  this  procsaa  MTeral  muscles  are  attauied ; 

n. — Superior  maxUlarj  bone,  right  side,  e' 
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behind,  it  assists  in  forming  the  Iftchiymal  groove.  Vascular  openings 
perforate  this  portion  of  the  bone. 

External  to  this  process  is  the  orbitar  process — -fades  orbitalia,  form- 
ing a  part  of  the  floor  of  the  orbit.  The  channel  seen  on  its  upper 
surface  at  the  back  is  so<mi  changed  into  a  canal  which  terminates 
below  the  orbit  bj  the  infra-orbitar  opening.  This  groove  and 
channel  give  passi^  to  the  infra-orbital  vessels  and  nerves.  As  this 
canal  proceeds  forward  it  sends  off  a  descending  branch  called  the 
superior  and  anterior  dentar  canal  in  the  anterior  wall  of  the  maxillary 
antrum ;  vessels  and  nerves  having  the  same  name  descend  in  it.  The 
inner  edge  of  this  facies  orbitalis  is  articulated  with  the  os  unguis  and 
pars  phina  of  Uie  ethmoid ;  quite  at  the  back  with  the  palate  bone. 

External  to  this  is  the  processus  malaris,  articulated  with  the  cheek 
bone.  A  sort  of  ridge  extends  from  this  process,  dividii^  the  surface 
of  the  bone  into  two :  anteriorly  the  suborbitar  fossa ;  posteriorly  the 
maxillary  tuberosity.  The  myrtiform  fossa  is  an  indistinct  impreission 
close  to  the  suborbitar  fossa. 

Inner  or  naso-palatine  aspect. — On  this  surface  is  the  palatine 
process,  dividing  the  nose  from  the  mouth ;  it  is  shorter  than  the  bone 
itself,  leaving  posteriorly  a  gap  in  the  osseous  palate  filled  up  by 
a  smaller  palatal  plate  belonging  to  the  palate  bone.  This  process 
imites,  by  a  very  strong  surface,  with  the  corresponding  process  of  the 
opposite  maxillary,  and  anteriorly  also  by  this  union  is  formed  the 
anterior  palatine  canal.  The  palatal  process  of  the  maxillary  bone  is 
rough  below,  where  it  forms  the  ceiling  of  the  mouth ;  and  smooth 
above,  where  it  assists  in  forming  the  floor  of  the  nostrils  and  of  the 
inferior  meatus ;  a  little  above  this  is  a  large  irregular  opening  leading 
into  the  antrum  mazillare,  or  maxillary  sinus. 

The  orifice  of  the  sinus  is  articulated  above  with  the  ethmoid ;  below 
and  before  with  the  inferior  turbinated ;  behind  with  the  palate  bone ; 
and  by  these  bones  and  by  the  presence  of  the  pituitary  membrane, 
which  passing  in  from  the  nostrils  lines  the  sinus  throughout,  the 
aperture  is  much  contracted  in  the  fresh  state.  Behind  the  antrum  is 
the  uneven  surface  articulated  with  the  palate  bone  and  the  groove 
contributing  to  form  the  posterior  palatine  canal. 

The  maxillary  protuberance  is  more  prominent  in  the  young  than  in 
the  old,  in  consequence  of  the  presence  of  the  wisdom  tooth,  lodged  in 
the  alveolar  border  of  the  bone.  The  posterior  dentar  canals  are  seen  on 
this  surface ;  nerves  of  the  same  name  pass  through  them.  The  nasal 
spine  has  been  already  noticed.  The  alveolar  process  is  strong,  vas- 
cular, and  composed  of  two  plates,  an  outer  and  inner.  Between  these 
are  the  alveoli,  or  cavities  for  lodging  the  roots  of  the  teeth.  The 
uses  of  the  antrum  are  unknown,  nor  has  the  true  nature  of  the 
anterior  palatine  canal  been  fully  made  out.  Vestiges  of  structure  are 
seen  here,  the  true  nature  of  which  neither  human  nor  comparative 
anatomy  as  yet  explains.  What  has  been  made  out  in  respect  of  its 
osteology  is  this: — A  comparatively  large  opem'ng,  by  some  called 
incisor,  as  being  immediately  behind  the  incisor  teeth,  leads  to  a  short 
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lanal,  tb«  ■ulerior  palatine  euul.  On  lookiiig  into  thia  canal,  or 
ratber  Toua,  foar  openingi  an  obterved,  two  at  the  aides  and  two 
maiallj,  one  behind  the  other.  Thow  at  the  aide*  are  called  the 
fonmiiu  of  Steno;  bj  ume  thej  are  called  tnciaor  fotamroa.  The 
mesial  ones  are  placed  in  the  suture,  and  are  thus  foimsd  by  both 
maiillary  bones,  or  rather  bj  the  mdimentarj  intenDUillary  bones 
iriiicfa  DDce  eiiated  here.  Throngh  these  meaial  apertures  pass  the 
naso-palatine  nerres,  described  hj  l^carpa,  the  nerre  or  the  right  side 
bj  tlie  posterior,  and  that  of  the  left  aide  bj  the  anterior  foramen. 


These  bones,  two  in  number,  vere  long  confounded  hj  ana(«mtsts  with 
ermoitllarj  bones,  of  which  they  are,  u  itwere,  the  CO 
'ie  bone  in  its  natural  position,  and  to 
lo  which  side  it  belongs,  observe  that 
impoaed  of  three  portiona;    1,  a  pyra- 


iheuppermai 
To  place  the  t 


i;a,a| 


and,  3,aTtrtical,  upright  portion  of  greater  ei- 
IcDt  than  the  other*.  Place  the  palatal  process 
boriiontalt}',  with  the  pjiamidal  portion  back- 
wards, and  the  smooth  edge  of  the  palatal  pro- 
ccaa  in  the  same  direction ;  the  rough  and  strong 
artkolar  surface  of  (he  same  process  inwards  to 
meet  the  corresponding  part  of  the  other  palate 
bone. 

To  taciliUb 
■nitted  to  be  eitremelj  c 


D  of  a  bone  ad- 

"JST""!';-. 


le  each  of  iti  great  dlFiaioi 
I.  Palilini  or    lioriionial  p 
looks  like  a  continuation  of  the  palatine  process 
of  the  npper  maiillary  bone.  Its  opper  surface, 
facing  the  nostrils,  is  smooth  and  concarej   Che    ' 
lower  snr^ue  (facing  the  mouth)  is  rough,  but 
not  so  much  so  as  the  palatine  proceas  of  the 
maiillary.     On  this  surface  is  seen  the  inferior 
orifice   of  the  posterior  palatine  canal ;  ant«- 
riorly  the  process  articulates  with  the  palatine 
pTDOSa  of  the  raaiillazy  bone;  internally  with  the  opposite  bone; 
pofltcriorly  the  edge  is  sharp  but  smooth,  the  pendulous  palate  ia 


t  Fig.  a. — Rl^t  palale  booe,  Inner  or  nasal  Hpect.— a,  orbital  procen ;  b, 
pedicle  ind  nhaK-iiilulDe  Cmmeo ;  c,  ipbcnolrkl  proceai ;  d,  crUia  nirbliuUs 
afiEtVir;  e,  IteMn^orhmcUDn  between  the  venkxl  plate  and  tiK  boriionul; 
/,  palatal  pruccM,  palual  edge ;  >.  guunral  edge  of  tills  procos ;  g,  k,  pyramidal 
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attached  to  it.     This  edge  is  called  the  eattural ;  the  nasal  spine  is 
fojmed  b J  the  union  of  t^e  two  palatine  plates. 

Vertical  or  ascending  portion, — ^Broad  and  thin.  It  r»ts  on  the 
upper  maxillary  bone.  On  its  inner  side  are  two  concare  snrfaces 
separated  by  a  crest ;  crista  turbinaiis  inferior.  Snperiorly  to  this 
the  bone  contributes  to  form  the  middle  meatus  of  the  nostrils ;  below 
is  the  inferior  meatus.  A  portion  of  the  vertical  plate  lies  over  the 
orifice  of  the  antrum,  and  assists  in  diminishing  the  extent  of  the  orifice. 

The  pyramidal  process  fills  up  the  notch  or  deficiency  between  the 
two  plates  of  the  pterygoid  process  inferiorly.  Groores  may  be 
observed  on  the  bone  where  it  unites  with  the  sphenoid ;  one  of  the 
grooves  completes  the  pterygoid  fossa.  The  posterior  palatine  canals 
have  been  already  mentioned. 

Superiorly  this  vertical  plate  of  the  palate  bone  is  surmounted  by 
two  eminences,  the  anterior  of  which  is  larger  than  the  other.  This 
anterior  eminence  is  named  the  orhitar  process;  is  supported  by  a 
pedicle  or  neck,  on  the  inner  side  of  which  is  the  crista  turbinalis 
superior,  which  is  articulated  with  the  ethmoidal  turbinated  bone. 
Here  also  may  be  observed  a  small  channel  belonging  to  the  superior 
meatus  of  the  nasal  fossae.  The  orbitar  process  presents  five  distinct 
surfaces.  1,  an  interior,  articulated  with  the  maxillary  bone ;  2,  a 
posterior,  united  to  the  sphenoid  bone ;  a  small  cell  exists  here  con- 
tinuous with  the  Bphenoid  sinus ;  3,  an  outer  smooth  surface,  forming 
a  part  of  the  zygomatic  fossa ;  4,  an  inner,  frequently  hollowed  by  a 
cell  and  united  with  the  ethmoid  bone ;  5,  an  upper,  forming  the  inner- 
most part  of  the  floor  of  the  orbit,  and  contributing  to  form  a  pnrt  of 
the  spbeno-maxillary  Assure. 

The  other  eminence  of  this  e^e  is  called  the  sphenoidal  process. 
It  is  separated  from  the  orbitar  by  a  notch,  sometimes  a  foramen.  This 
is  the  spheno-palatine  notch  or  foramen,  when  completed  by  the 
sphenoid  bone,  in  which  is  placed  the  spheno-palatine  ganglion.  The 
foramen  is  occasionally  formed  solely  by  the  palatine.  The  spheno- 
turbinated  bones  very  generally  assist  in  converting  the  notch  into  a 
foramen.  This  process,  the  sphenoidal,  enters  into  the  compositicm  of 
the  nasal  fossa ;  internally  it  assists  in  forming  the  pterygo-palattne 
canal,  and  externally  it  enters  into  the  composition  of  the  zygomatic 
fossa. 

The  articulations  of  this  complex  bone  are  numerous.  With  the 
sphenoid,  the  ethmoid,  the  upper  maxillary,  the  opposite  palate  bonesy 
the  vomer,  the  lower  turbinated,  and  sphenoidal  turbinated  bones. 

OF  THE  MALAR  OR  CHEEK-BONES. 

These  bones,  two  in  number,  are  easily  understood ;  they  are  of  a 
square  form,  and  present  an  external,  an  internal,  and  upper  aspect, 
and  four  ridges,  wiUi  as  many  angles. 

On  the  outer  surface  are  several  small  holes,  the  malar ;  through 
these  pass  vessels  and  nerves ;  they  lead  to  canals  in  the  bone. 


MALAB,  OB  CHEEK-BONES. 
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Fig.  48  * 


Fig.  44.t 


F1g.45.t 


The  upper  aspect  constitutes  a  part  of  the  orbit;  the  posterior 
opening  of  one  of  the  mabir  foramina  is  seen  on  it.  Its  edge,  posteriorly, 
articolates  with  the  frontal  and  sphenoid  bones, 
and  below  with  the  upper  maiillary  bone ;  but 
there  is  a  smooth  rounded  portion  of  this  edge 
which  assiiits  in  forming  the  spheno-maxillary 
iuflure. 

The  posterior  aspect  of  the  bone  is  concave ; 
smooth  behind,  where  it  forms  a  part  of  the 
temporml  fossa,  but  rough  where  it  articulates, 
bj  a  broad  triangular  sur&ce,  with  the  malar 
process  of  the  upper  maxillary  bone.  A  small 
malar  foramen  may  also  be  seen  here. 

Of  the  four  edges,  two  are  anterior  and  two  posterior.  The  anterior 
suiiaoe  of  the  bone  is  covered,  to  a  oertam  extent,  by  the  orbicularis 
palpebrarum,  and  the  following  muscles  are  attached  to  it :  the 
zygomatic,  major  and  minor,  and  masseter.  Its  articulations  are  with 
the  frontal,  temporal,  sphenoid,  and  upper  maxillary  bones. 

Lachrtilal  Bones. — Ossa  Ungttia — Ossa  Lackrymalia — two  in 
number,  are  the  smallest  bones  of  the  &ce ;  they  form  a  portion  of  the 
inner  wall  of  the  orbit,  and  assist  in 
completing  the  nasal  canal.  One 
muscle  is  attached  to  each  of  them, 
namely,  the  tensor  tarsi. 

Each  bone  presents  an  external 
sor&ce  or  orbital,  and  an  internal 
or  nasal. 

A  vertical  ridge,  occasionally  not 
very  distinct,  divides  the  orbitar 
aspect  into  two  unequal  parts.  That  behind  the  ridge  is  smooth,  and 
gives  origin  to  the  tensor  tarsi  muscle ;  that  before  the  ridge  is  some- 
what cribriform,  and  is  hollowed  out  so  as  to  assist  in  completing  the 
oaaeoos  part  of  the  lachrymal  canal.  The  lachrymal  sac  is  placed  on 
this  portion. 

On  the  inner  aspect  a  groove,  corresponding  to  the  ridge  seen  on  its 
orbitar  sur&oe,  in  like  manner  divides  the  bone  into  two  unequal  parts, 
an  anterior  and  a  posterior.  The  anterior  belongs  to  the  middle  meatus 
of  the  nasal  fossa;  this  surface  corresponds  also  with  the  anterior 
ethmoidal  cells. 

*  Fig.  4S.— RJg^t  malar  bone,  internal  aspect— a.  frontal  angle ;  d,  orbitar 
process,  or  aspect;  e,  e,  nuilar  foramina;  d,  maxillary  process;  h^  external 
edge ;/,  ivgomaUc  angle  and  process,  where  it  joins  the  cygomatic  process  of  the 
tempoiml  Dooe :  g,  posterior  concave  smooth  sorface ;  e,  lower  edge  of  the  bone. 

f  Fig.  44.— OS  m^ois,  or  lachrymal  bone,  right  side ;  orbitar  or  outer  aspect. 
—a,  upper  margin ;  fr,  posterior  margin ;  c,  vertical  ridge ;  d,  inferior  margin ; 
e,  anterior  margin. 

X  Fig.  45.— Same  bone,  nasal,  or  inner  aspect ;  a,  d,  «,  d,  designate  the  same 
ttugpoB  as  in  the  preceding  figore.  The  position  of  the  vertical  groove  miqr 
readily  be  recognised. 
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This  bone,  moreoTer,  has  four  edges — an  upper,  lower,  anterior,  and 
posterior.  By  its  upper  edge  the  bone  is  articulated  with  the  internal 
angular  process  of  the  frontal  bone ;  by  its  lower  edge,  anteriorly  with 
the  lower  turbinated  bone ;  posteriorly,  with  the  superior  maxillary. 
The  posterior  edge  is  very  thin :  it  articulates  with  the  orbitar  proce» 
of  the  ethmoid ;  the  anterior  articulates  with  the  edge  of  the  nasal 
procera  of  tiie  upper  maxillary  bone. 

The  lachrymal  bone  is  extremely  thin,  translucent,  and  composed  ef 
compact  tissue. 

Of  the  Nabal  Bones — Ossa  Nasi, — ^Two  in  number,  presenting 
each  two  surfaces,  and  four  edges  or  margins.     These  bones  are  tiki(^ 

and  strong  superiorly,  but  much  thinner  inferiorly; 
Fig.  46.*  they  are  articulated  above  with  the  frontal,  internally 
with  each  other ;  externally  with  the  ascending  pro- 
cess of  the  superior  maxillary  bone;  the  inferior 
border  has  attached  to  it  the  lateral  cartilage  of  the 
nose. 

A  minute  vascular  foramen  is  seen  upon  the  anterior 
surface  of  each ;  a  branch  of  the  nasal  nerve  passes 
immediately  behind  the  posterior  surface.  The  nasal 
spine  of  the  frontal  bone  and  the  perpendicular  plate  of  the  ethmoid 
assist  in  supporting  these  bones.  The  internal  nasal  nerve  passes 
through  the  notch  in  the  inferior  border  of  the  bone. 

The  pyramidales  and  compressores  nasi  muscles  are  attached  to  them. 
In  some  races  of  men  they  are  small  and  extremely  narrow,  superiorly. 

The  INFERIOR  Tprbinated  Bones.— These  bones,  two  in  num- 
ber, are  situated  within  the  nostrils.     Each  is  applied  to  the  upper 

Fig.  47.t  Fig.  484 


.<S3^^. 


maxillary  bone  by  its  outer  aspect,  which  is  concave ;  they  diminish 
the  aperture  leading  into  the  maxillary  antrum,  which  in  the  separate 
bone  is  lai^e,  but  small  when  the  turbinated  bone  is  in  its  place. 
They  also  touch  the  lower  crest  of  the  palate  bones,  as  if  continuous 
With  it. 

*  Fig.  4«.—Nasal  bone,  right  side,  inner  aspect—^,  superior,  5,  inferior,  e, 
external,  d,  internal,  borders. 

f  Fig.  47.— Inferior  or  true  turbinated  bone,  right  side.  Inner  side,  facing 
the  nasal  septmn.— a,  posterior  angle ;  b,  anterior ;  e,  lachrymal  process ;  d, 
maxillary  and  upper  edge  of  the  bone ;  e,  inferior  or  turbinated  edge  of  the  bone. 

X  Fig.48.— Rlgnt  turbinated  bone,  maxillary  or  external  aspect — a,  poatcrior ; 
ht  anterior  angles  of  the  bone ;  c,  lachrymal  process ;  d,  maxillary ;  e,  inferior 
margin ;  g^  curved  portion  (hook-like  process)  of  the  maxillary  process. 


THE  TOMES. 
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On  the  inner  aspect  they  are  oonTex  and  uneren.  They  have  no 
foramina  or  canals  for  the  ol&ctory  nenres,  but  are  marked  by  two 
groorea  for  other  nerves.  Anteriorly,  its  superior  border  articulates 
with  the  ascending  process  of  the  superior  maxillary  bone ;  next  with 
the  OS  unguis ;  and  lastly,  and  posteriorly,  with  the  palate  bone.  By 
means  ofa  hooked  process,  it  is  articulated  with  the  edge  of  the  antrum. 
The  lower  edge  is  finee,  and  slightly  convoluted. 


— jr 


TH£  YOKEB. 

This  is  a  single  or  azygons  bone  placed  in  the  mesial  plane  of  the 
head ;  it  ia  so  called  from  its  resemblance  to  a  ploughshare.  It  is 
placed  rertically  be- 
tween the  nasal  fossae.  Fig.  49.*  Fig.  50.^ 
contributing  to  form  a 
portion  of  the  nasal  sep- 
tum. It  presents  two 
snr&oes  and  four  edges 
or  borders.  The  snr- 
fiusM  are  corered  by  the 
pitoitary  membrane. 
The  borders  or  edges 
are,  1,  the  inferior  or 
palatal,  by  which  the 
bone  rests  on  the  mesial 
suture  of  the  palatal 
processes  of  the  upper  maxillary  and  true  palate  bones. 

2.  The  posterior  or  guttural ;  this  is  smooth  and  easily  recognized. 

3.  The  superior,  which  is  thick  and  deeply  grooved  for  receiving 
the  rostrum  of  the  sphenoid.  The  margins  of  this  groove  expand, 
and  are  articulated  with  two  small  lamellie  at  the  roots  of  the 
pterygoid  processes  of  the  sphenoid. 

4.  The  anterior  border  is  also  grooved,  and  into  this  groove 
superiorly  is  inserted  the  descending  or  vertioil  plate  of  the  ethmoid ; 
lower  down  the  cartilaginous  septum  of  the  nose. 

OTFERIOR  ICAXILLABT  BOKE— iTanrfi&tf/a — Lovcer  Jaw  Bone, 

This  is  the  thickest  and  strongest  bone  of  the  face.  Its  anatomy  is 
comparatively  simple ;  nevertheless,  it  merits  the  most  careful  study 
00  the  part  of  the  student.     Its  position  in  the  body  cannot  be  mis- 


The  bone  is  essentially  composed  of  a  middle  portion,  the  body  and 
two  branches,  rami.     The  body  is  horizontal;  the    rami  vertical. 

•  Fig.  49^Tbe  vomer,  to  profile.— a,  5,  superior ;  c,  anterior ;  d,  inferior 
edges  of  the  bone ;  /,  latenl  mrfRoe. 

f  Fig.  M>.->yinier,  viewed  from  above.— a,  ft,  upper  smface  grooved  to 
receive  the  sphenoid  crest ;  c,  d,  anterior  nuTgin  of  the  bone. 
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Besides  these  are  two  surfaces,  an  external  and  interna] ;  two  margins 
or  borders;  a  condyloid  and  coronoid  process  on  either  side;  an 
incisura,  or  notch,  separating  these  processes  from  each  other ;  the 
symphTsis  or  union  of  the  two  sides  of  the  bone  in  the  middle,  where 
originally  there  existed  a  cartilaginous  junction ;  four  foramina,  two 
on  the  external  surface  and  two  on  the  internal,  leading  to  so  many 
canals  for  ressels  and  nerves;  lastly,  the  base,  angles,  and  alveolar 
processes. 


Fig.  51. • 


Examined  in  detail, 
the  bone  presents,  be- 
sides the  points  already 
mentioned,  others  re* 
quiring  notioe.  The 
condyles  are  obliquely 
transverse  in  respect  of 
the  rami ;  they  are  hoi* 
lowed  out  on  their  inner 
surface,  and  to  this 
depression  is  attached 
tiie  external  pterygoid 
muscle.  Externally 
the  condyle  presents  a 
small  tubercle,  to  which 
is  attached  the  lateral 
ligament  of  this  joint. 
Beneath  the  condyle 
the  bone  is  somewhat  contracted,  forming  a  sort  of  pedicle.  From 
this  the  ramus  extends  downwards  to  the  angle  and  base  of  the  bone. 
The  posterior  edge  of  this  ramus  is  called  the  parotid  margin  of  the 
bone,  from  the  proximity  of  tlie  parotid  gland  to  it.  Anteriorly  to 
the  notch  is  the  coronoid  process,  to  which  the  tendon  of  the  temporal 
muscle  is  attached :  the  masseter  covers  a  great  portion  of  the  outer 
surface  of  the  ramus,  as  far  as  the  angle  and  the  base ;  this  surface  is 
furrowed  and  irregular.  On  the  inner  side  of  the  ramus  may  also  be 
observed  the  foramen  leading  to  a  canal,  in  which  are  lodged  tlie 
dentar  vessels  and  nerves.  This  canal  passes  quite  forward  to  the 
sjrmphysis  beneath  the  alveolar  cavities,  but  it  also  communicates 
with  the  outer  surface  of  the  bone  by  openings  called  foramina  menti. 

The  outer  surface  of  the  body  is  irregularly  convex.  Tracing  it 
from  the  mesial  line,  called  the  symphysis,  we  find  a  superficial  de* 
pression  (incisor  fossa),  to  which  is  attached  the  levator  menti  muscle. 
External  to  this  is  the  foramen  meniale^  already  spoken  of;  this 

•  Fig.  51. — Lower  maxillary  bone,  viewed  from  below. — a,  left  condyle; 
2),  incisura  sigmuidea;  e,  left  coronoid  process;  e,  parotid  margin;  /,  the 
angle ;  d,  inner  and  posterior  opening  of  the  inferior  dentar  canal ;  p,  the  base, 
inferior  margin;  &,  symphysis  menti;  i,  the  spines,  called  genoid,  are  a  little 
alwve  the  letters  t  and  h ;  A-,  the  alveolar  process ;  n,  m,  inner  mrface  of  the 
right  side  of  the  body  of  the  bone ;  I,  the  posterior  opening  of  the  ^ulterior 
dentar  canal  of  the  right  side. 
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foramen  looks  somewhat  oatwards;  whilst  ferther  on  there  is  the 
external  oblique  line,  extending  from  near  the  symphysis  to  the 
anterior  border  of  the  ramos.  Before  taming  the  bone  to  examine  its 
deep  surfiuse,  note  the  form  of  the  base;  its  angle,  and  the  smooth 
and  sometimes  slightly  grooved  part  over  which  runs  the  facial  artery ; 
lastly  the  chin,  ouled  mentum — yeiitioiii. 

On  the  inner  side  or  surface  there  is  a  hollow  just  witJiin  the 
symphysis,  and  four  spines  (spiruE  fnentaies)^  more  or  less  distinct, 
placed  in  pairs,  one  above  the  other.  To  ^e  uppermost  of  these 
spines  the  genio-glossal  muscles  are  attached,  to  the  inferior  pair  the 
genio-hyoidei ;  beneath  are  two  slight  depressions  for  the  digastric. 
The  line  running  from  within,  outwards  and  upwards,  is  the  internal 
oblique  line  dividing  the  sur&ce  of  the  bone  into  two  parts.  To  this 
line  or  ridge,  called  also  mylo-hyoidean,  the  mylo-hyoideus  muscle  is 
attached,  which,  with  its  fellow  of  the  opposite  side,  are  an  important 
pair  of  muscles,  inasmuch  as  they  form  the  iioor  of  the  mouth. 
Above  the  line  is  a  depression  more  or  less  hollowed  out,  for  the  sub- 
lingual gland,  and  below  it  a  better  marked  depression  for  ihe  sub- 
maxillary gland. 

In  the  alveolar  border  are  the  alveoli,  or  cavities  for  containing 
the  roots  of  the  teeth ;  the  exterior  surface  of  this  dentar  edge  is 
marked  by  notches  and  elevations  corresponding  to  these  alveoli,  and 
to  partitions  separating  them  from  each  other. 

In  the  adult  the  rami  form  nearly  a  right  angle  with  the  base ;  in 
infiutcy  and  extreme  old  age  the  angle  is  obtuse.  Beneath  the  interior 
dentar  foramen,  seen  on  the  inner  side  of  the  ramus,  is  a  groove  for 
lodging  the  mylo-hyoid  nerve  and  accompanying  artery  and  vein. 
The  notch  between  the  condyle  and  coronoid  process  is  called  the 
incisura  sigmoidea. 

The  history  of  the  bone  cannot  be  completed  until  that  of  the  teeth 
be  also  given,  for  these  organs  greatly  influence  by  their  presence  and 
ab«ence  the  form  of  the  body  of  the  bone.  The  alveolar  process  is 
very  vasctilar.     The  muscles  attached  to  it  are — 

To  the  coronoid  process — the  temporal. 

To  the  neck  or  pedicle — the  internal  pterygoid. 

To  the  outer  surface  of  the  ramus — the  masseter. 

To  the  inner  snr&oe  of  the  ramus — the  inner  pterygoid. 

To  the  inner  oblique  line — the  mylo-hyoideus,  the  buccinator,  and 
a  small  portion  of  the  superior  constrictor  of  the  pharynx. 

To  the  outer  oblique  line  and  adjoining  sur&ce— the  depressor  labii 
inferioris,  depressor  anguli  oris,  and  a  portion  of  the  latissimus  colli. 

To  the  incisor  fossa — ^the  levator  menti. 

To  the  upper  tubercles  inside  the  symphysis — the  genio-hyo-glossi. 

To  the  lower  tubercles— the  genio-hyoidei. 

To  the  depression  beneath  these  tubercles — the  digastric. 

When  the  teeth  are  lost,  and  in  extreme  old  age,  the  alveolar  pro- 
cess diaappears» 
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BOXES  OF  THE  FACE-MINUTE  ANATOMY  AND 

OSSIFICATION. 

8UPERI0B  MAXILLARY  BONE. 

Ossification  and  Peculiarities. — Few  bones  in  respect  of  their  ossi- 
fication hare  excited  more  interest  than  the  superior  maxillary;  but 
the  inquiry  is  not  as  yet  satisfactorily  terminated.  The  following 
facts  seem  to  have  been  tolerably  well  made  out.  As  regards  their 
ossification  and  the  number  of  germs  or  nuclei  which  compose  the  bone 
ultimately,  there  are,  1,  a  palatal  nucleus  or  germ ;  2,  an  orbitar  and 
malar,  or  at  least  a  division  is  seen  in  this  direction ;  3,  a  nasal  and 
facial ;  4,  an  incisor.  This  latter  germ  is  the  most  remarkable ;  it 
involves  a  question  agitated  for  ages — the  question,  namely,  whether 
or  not,  in  accordance  with  the  law  of  unity  of  the  organization,  man 
has  intermaxillary  bones  as  an  embryo  at  least.  All  the  facts  and 
reasonings  of  philosophic  anatomy  are  in  favour  of  the  opinion  that 
the  fissures  seen  in  the  young  bone  on  either  side  of  the  incisor  canal 
of  the  palate,  mark  the  presence  of  germs  which  were  once  distinct, 
and  which  therefore  correspond  strictly,  however  small,  to  the  inter- 
maxillary bones  of  the  lower  animals. 

The  superior  maxillary  bones  present  many  varieties,  individual, 
and  of  race. 

The  Malar  Bones. — Remarkable  for  the  varieties  they  present  in 
different  races  of  men,  their  ossification  need  not,  however,  detain  us ; 
a  single  ossific  point  suffices  for  each. 

Nasal  Bones. — Their  history  in  the  different  races  of  men  is  still 
to  write.     Their  development  is  from  a  single  germ  or  osseous  centre. 

LAcnRYMAL  Bones  (Ossa  Unguis). — Ossification. — From  a  single 
osseous  centre.  These  bones,  though  small,  give  attachment  to  a  dis- 
tinct muscle  first  described  by  De  Vemey ;   the  tensor  tarsi. 

Palate  Bones. — Ossification. — From  a  single  centre,  at  the  angle 
of  union  of  the  different  parts  of  the  bone.  The  adult  bones  merit  a 
careful  study,  separately  and  in  situ. 

Tke  Vomer. — In  this  bone  oi^ification  proceeds  by  two  laminie  or 
plates,  which  unite  inferiorly.  The  adult  bone  presents  numerous 
varieties  io  direction  and  form ;  these  have  an  influence  over  the  nasal 
cavities. 

Inferior  Turbinated  Bones.  —  Ossification  proceeds  from  a 
single  point.  To  the  anterior  extremity  of  this  bone  is  attached  a 
small  cartilage,  which,  though  vestigiary,  is  of  remarkable  import  in 
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tbe  history  of  the  nasal  cavities ;  we  shall  rettun  to  it  when  describing 
the  organs  of  the  SGises. 

ISFEBIOB  Maxillart  Bone. — ^Varies  mnch  in  form,  as  well  in 
indiTidualB  as  in  races  of  men.  Its  ossification  has  been  fomid,  con- 
trary to  the  expectations  of  comparative  anatomists,  remarkably 
simple,  that  is,  in  so  far  as  it  has  been  made  ont;  it  is  the  earliest 
of  all  the  bones  in  oasiiying,  excepting  the  collar-bone.  At  the  time 
of  birth  it  consists  of  two  equal  lateral  parts,  miited  together  mesially 
by  a  cartilage ;  this  afterwards  ossifies :  thus  two  osseous  points  or 
centres  are  alone  admitted ;  but  the  correctness  of  this  view  is  ex- 
tronely  qoestionable. 

In  consequence  of  the  presence  of  the  teeth  this  bone,  like  the 
superior  maxillary,  undeigoes  many  dianges  in  form  throughout  life. 
The  alveolar  portion  disappears,  is  absorbed,  or  rather  ceases  to  be 
nourished,  and  the  teeth  £adl  out,  no  longer  supported  by  an  alveolar 
cavity ;  or  if  a  tooth  be  extracted  prematurely,  the  alveolar  cavity  dis- 
appears, and  thus  the  depth  of  the  jaw  greatly  diminishes.  The  rami 
also  in  old  age  change  their  direction  as  regards  the  body  of  the  bone ; 
and  the  very  aged  aSod  very  young  bones  come  at  last  to  resemble  each 
other. 

Htoid  Bones. — The  hyoid  bones  have  been  deeply  studied  by  the 
philosophic  anatomist ;  they  vary  but  little  in  different  persons ;  they 
are  formed  originally,  and  really  consist,  of  different  bones ;  their  philo- 
sophic anatomy  would  be  misplaced  here.  It  is  generally  admitted 
that  they  rmresent,  and  are  in  fact  the  homologues  of  a  portion  at 
least  of  th«  branchial  ardies  of  fishes ;  this  is  borne  out  by  the  anatomy 
of  the  human  embryo. 

For  other  peculiarities  in  respect  of  the  bones  of  the  cranium  and 
hee^  the  student  is  referred  to  the  section  on  the  sutures,  and  to  Ihat 
on  the  skeleton  of  the  head,  viewed  as  a  segment  of  the  skeleton,  and  a 
eootmnation  of  the  vertebral  column. 


THE  CBAlirnTH  IN  GENERAL. 
OP  THE  OONFORMATION  OF  THE  CRASIUU, 

Outar  wfurface  of  the  Cranium, — ^Viewed  from  without,  the  cranium 
in  general  presents  the  form  of  a  pretty  regular  ovoid,  of  which  the 
small  extremity  is  anterior,  and,  in  the  adult,  commonly  bears  the  same 
proportJMi  to  the  large  extronity  as  thirty  to  thirty-one;  it  is  flattened 
on  the  sides  in  the  npofa  of  the  temples,  and  below,  towards  its  base ; 
over  the  rest  of  it  it  is  convex.  Its  whole  outer  sur&oe  is  prettv 
smooth  at  the  upper  part,  but  below  it  is  uneven,  and  perforated  with 
a  great  number  of  holes.  It  is  also  observed  that  on  the  outside  the 
skul  is  always  more  synm&etrical  than  on  the  inside. 
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It  u  more  porticuUrlj  on  the  outside  that  the  mode  of  junction  of 
the  bones  of  the  cranium  may  be  observed,  where  they  form  lines,  more 
or  less  irregular,  to  which  the  name  ofstUitres  is  given,  these  lines  being 
mudi  less  ^tinct  on  the  inside  of  the  skull,  where  they  merely  pre- 
sent the  form  of  superficial  marks  without  indentation,  at  least  in 
adults.  When  they  exist  between  bones  of  no  great  thickness,  they 
penetrate  directly  into  the  cranium;  but  when  the  contrary  is  the 

Fig.  5«  .• 


case  they  follow  an  oblique  direction,  the  edges  of  the  bones  being  then 
shaped  in  such  a  manner  as  to  overlap  each  other.  All  these  sutures 
seem  to  proceed  from  various  points  of  the  circumferenoe  of  the 
sphenoid  bone. 

Thus,  from  the  anterior  of  that  bone  may  be  seen,  proceeding  to  the 
right  and  to  the  left,  a  curved  line,  concave  anteriorly,  which  roults 
internally  from  the  junction  of  the  sphenoid  bone  with  the  ethmoid. 

•  Pig.  ftS.— Bones  of  the  craninm  and  face.— a,  fh>ntal  bone ;  b,  parietal ;  c, 
te^oral ;  d,  sphenoidal ;  e,  malar ;  /,  superior  maxillary ;  ar,  nasal :  *,  septum, 
vertloftl  pUte  of  the  ethmoid ;  i,  lower  Jaw  bone  ;  fc,  ladirymal  bone :  f.  pan* 
pisoa  of  the  ethmoid ;  m,  supemmnersry  bone ;  n,  incisor  teeth. 
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and  with  the  qthenoidal  turbinated  bones,  and  eztemally  from  the 
aiticaUtaon  of  the  first  of  these  bones  with  the  frontal.  It  traverses 
the  upper  wall  of  the  orbit,  and  when  it  has  arrived  at  the  external 
orbital  prooeas  of  the  frontal  bone,  it  directs  itself  backwards,  towards 
the  anterior  and  inferior  angle  of  the  parietal  bone.  It  there  presents 
more  distinct  dentations,  anl  a  greater  thickneu  than  in  the  rest  of  its 
extent,  where  the  edges  of  the  bones  of  which  it  is  formed  are  extremely 
thin,  and  are  merely  placed  together,  without  interlocking  by  means  of 
dentknlations.    This  is  the  sphenoidal  suture  {sutura  sphenoidalis). 

Behind  the  sphenoid  bone  there  is  another  transverse  suture,  which 
is  short,  and  disappears  with  age ;  it  is  formed  by  that  bone  itself,  and 
the  basilar  process  of  the  occipital  bone ;  it  is  named  the  basilar  suture 
{mttura  basiksria).  So  long  as  it  exists,  it  is  filled  up  by  a  cartila- 
ginous plate  lying  between  the  bones. 

On  its  latend  parts  the  sphenoid  b(nie  is  limited  by  a  curved  line, 
ooncaxe  posteriorly,  arising  from  the  junction  of  that  bone  with  the 
iqwonoos  portion  of  the  temporal:  this  is  the  spheno-temporal 
suture  (suiwra  ^pheno-temporalia).  1 1  presoits  denticulations,  although 
the  sur&oes  of  which  it  is  formed  are  cut  very  obliquely ;  it  terminates 
below,  towards  the  glenoid  fissure,  forming  an  acute  angle  with  another 
satore  named  the  petro-sphenoidal  (suiura  petrosphenoidalis),  which 
is  produced  by  the  anterior  edge  of  the  petrous  process,  and  the  poo- 
tenor  edge  of  the  sphenoid  bone ;  and  it  unites  above  with  the  sphe- 
noidal suture  by  a  short  longitudinal  line,  sli^tly  curved,  which 
results  from  the  junction  of  the  extremity  of  the  great  wings  of  the 
sphenoid  bone  with  the  anterior  and  iziferior  angles  of  the  parietal 
bone ;  this  may  be  named  the  spheno-parietal  suture  (mtura  spheno* 

From  the  anterior  angle  of  the  latter  proceeds  the  fronto-porietal  or 
coronal  suture  (sutura  coronaOs),  which  cuts  the  upper  part  of  the 
cnmium  almost  vertically,  and  terminates  at  the  corresponding  point 
of  the  other  side.  It  points  out  the  separation  of  the  frontal  and  two 
parietal  bones,  and  is  so  disposed  that  the  former  of  these  bones  rests 
upon  each  parietal  bone  superiorly,  while  it  supports  them  below.  It 
presents  denticnlations  at  its  upper  port,  which,  however,  are  not  very 
distinct,  and  it  is  but  rare  that  Wormian  bones  occur  in  it,  which  is 
also  the  case  with  the  sutures  already  mentioned. 

From  the  opposite  angle  there  arises  the  squamous  suture  (sutura 
sgiKZfnosa),  which  describes  about  a  third  of  the  circumference  of  a 
circle  proceeding  backwards  and  downwards.  It  separates  the  temporal 
bone  from  the  lower  edge  of  the  parietal,  and  is  formed  by  an  over- 
lapping of  these  bones,  ^e  latter  sustaining  the  other,  which  frequently 
projects  outwards.  A  little  before  it  terminates  it  changes  its  direction, 
forming  an  obtuse  and  retiring  angle,  and  proceeds  backwards  to  meet 
the  occipital  bone.  The  last  mentioned  part  of  the  suture  is  not 
aqnaxnous ',  it  results  from  the  junction  of  the  posterior  and  inferior 

*  In  some  cnnia  this  Baton)  Is  not  present ;  but  this  conformation  is  not 
prreliar  to  any  purtlcuLsr  noe  of  men. 
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angle  of  the  parietal  bone  with  the  mastoid  portion  of  the  temporal. 
It  18  alwap  formed  by  very  irregular  and  veiy  distinct  indentations, 
and  almost  always  contains  supernumerary  bones,  which  are  not  often 
met  with  in  the  squamous  portion,  properly  so  called. 

From  each  extremity  of  the  basilar  suture  there  is  seen  arising  a  line 
which  separates  the  petrous  process  of  the  temporal  bone,  and  the  side 
of  the  basilar  process  of  the  occipital,  and  aflerwards  the  latter  bone 
from  the  temporal.  From  being  at  fint  concave,  and  directed  outwards, 
and  forwards,  this  line  becomes  aflerwards  straight,  and  proraeds 
directly  backwards  when  it  has  arrived  at  the  middle  part  of  each 
condyle  of  the  occipital  bone.  The  first  point  of  this  line  is  named  the 
petro-occipital  suture  (sutura  petro-occipitalia),  while  the  name  of 
mastoid  suture  (autwa  mastoided)  is  applied  to  the  second  portion, 
which  slightly  arises  to  meet  the  extremity  of  the  squamous  suture, 
and  which,  in  general,  presaits  neither  distinct  indentations  nor  super- 
numerary bones. 

The  petro-occipital  suture  is  a  true  groove,  deep,  and  pretty  wide,  in 
which  the  bones  are  not  in  immediate  contact,  but  present  an  inter- 
vening  thin  layer  of  cartilage. 

From  the  angle  formed  by  the  union  of  the  mastoid  and  squamous 
sutures,  there  arises  another  suture,  with  very  distinct  denticulations, 
which  separates  the  occipital  from  the  parietal  bones,  and  which  is 
named  the  ocdpito-parietal,  or  lambdoid  suture  (autura  lambdoidalis). 
It  ends  at  the  corresponding  point  of  the  opposite  side,  and  gives  rise, 
in  its  middle  part,  to  an  acute  angle  projecting  forwaitls  so  as  to  form 
the  two  sides  of  a  triangle,  having  its  base  directed  downwards.  In 
general  there  are  numerous  Wormian  bones  in  this  suture ;  and  of  all 
the  sutures  of  the  craniimi  this  has  its  denticulations  most  distinctly 
marked. 

Another  longitudinal  suture,  which  separates  the  two  parietal  bones, 
and  is  named  the  sagittal  {sntwa  sagittalis),  arises  from  the  ai^le 
formed  by  the  last  described ;  it  presents  distinct  indentations,  and  is 
sometimes  traversed  posteriorly  by  the  parietal  hole.  It  fiJls  npon 
the  middle  of  the  coronal  suture,  and  is  then  continued,  sometimes  in 
adults  and  always  in  children,  into  another  longitudinal  suture,  which 
divides  the  frontal  bone  into  two  equal  parts.  A  large  Wormian  bone 
of  a  quadrilateral  form  frequently  occupies  the  place  of  this  union. 

The  last-mentioned  suture,  designate  by  the  name  of  the  median  or 
frontal  {sutura  frontalis),  is  generally  indistinct,  and  occura  much  more 
frequently  in  children  than  in  adults :  it  ends  at  the  nasal  spine  of  the 
frontal  bone,  when  it  is  continued  on  each  side  into  a  line  formed  by 
the  ethmoidal  notch  of  that  bone  as  it  joins  the  ethmoid,  and  whi<» 
afterwards  terminates  at  a  right  angle  in  the  sphenoidal  suture,  under 
the  name  of  ethmoidal  suture  (sutura  ethmoidalis);  it  is  in  it  that  the 
internal  orbitar  foramina  occur. 

The  sutures,  which  as  we  have  said  are  formed  by  the  mutual  con* 
nexion  of  the  bones  of  the  cranium,  present  considerable  varieties.  In 
some  the  sutures  are  partially  obUtented,  and  in  a  few  they  all  but 
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dinf^war ;  tills  indeed  is  their  natural  tendency  as  age  progresses.   The 
supemimierary  bones  in  the  lambdoidal  suture  present  many  yarieties. 

The  ouUr  wrface  of  the  cranium  may  be  conveniently,  though  not 
rigorously,  divided  into  four  regions,  namely,  u{^r,  lower,  and  right 
and  lea  Uteral. 

Upper  region. — Extending  from  the  nasal  spine  to  the  external 
occipital  protuberance,  and  laterally  to  the  curved  line  of  the  frontal 
and  parietal  bones.  In  this  region  we  have  anteriorly  the  proper 
frootal  suture,  or  a  slight  crest  resulting  from  its  union ;  the  frontal 
protuberances ;  the  proper  parietal  suture ;  the  parietal  foramina  and 
protuberances ;  the  crest  of  the  frontal  and  parietal  bones ;  the  upper 
angle  of  the  occipital,  and  the  comparatively  smooth  part  of  the  bone 
itsdf,  extending  as  &r  as  the  external  occipital  protuberance  and  the 
superior  curved  line^.  The  occipito-frontalis  muscle,  and  its  tendinous 
expansion,  covers  nearly  the  whole  of  this  r^on,  which  besides  is 
smooth,  tiiough  in  some  marked  by  indentations  which  seem  con- 
genital. The  more  remarkable  of  these  is  the  overlapping  of  the 
frontal  and  parietal  bones,  and  a  general  broad  depression  extending 
quite  across  the  cranium,  and  situated  towards  the  anterior  part  of  the 
parietal  bones.  These  varieties  in  form  have  been  mistaken  by  prac- 
tical men^  for  accidental  deformities,  or  the  result  of  accidents ;  but 
they  are  congenital,  innate,  and  obey  certain  laws  which  philosophic 
anatomy  alone  explains. 

Inferior  region, — Free  posteriorly,  but  being  articulated  with  the 
bones  of  the  ^ice,  it  is  seldom  or  ever  seen  by  the  student,  and  from  the 
preparations  shown  ihs  student  in  Britain,  as  ^  the  base  of  the  cranium^** 
I  have  sometimes  thought  that  English  practitioners  may  never  have 
seen  **  the  base  of  the  cranium."  To  prepare  it,  remove  from  the 
nearly  adult  cranium  all  the  bones  of  the  face,  leaving  the  bones  of  the 
skull  properly  so  called.  When  this  is  done  tiie  following  parts  come 
into  view : — The  region  extends  longitudinally  from  the  nasal  notch  to 
the  external  occipital  protuberance,  and  may  be  considered  as  lunited 
above  by  an  undulating  line  extending  from  that  prominence  forwards, 
to  the  external  angular  process.  The  objects  comprised  in  this  region 
are  very  numerous ;  but  they  have  been  distinctly  enumerated  in  the 
description  of  the  ocdpital,  sphenoidal,  ethmoidal,  and  temporal  bones, 
with  the  exception  of  certain  foramina  completed  by  the  apposition  of 
two  OT  more  bones.  Conunencing  at  the  ocdpital  protuberance  there 
are,  1,  on  either  side,  the  upper  curved  line,  the  vertical  crest,  and  the 
lover  curved  lines  follow ;  the  impressions  between  them  for  the 
oomplezus  splenius  and  recti  muscles,  and  superior  oblique  muscles 
of  the  head ;  next,  the  great  foramen  meduUare  and  condyles ;  the 
transverse  crest  or  process  for  the  attachment  of  the  rectus  capitis 
lateralis ;  the  jugular  and  mastoid  processes ;  the  groove  of  the 
same  name;  Uie  foramen  stylo-mastoideum,  and  anterior  and  pos- 
terior condyloid  foramina;  3,  the  basilar  surface  follows,  with  its 
inequalities  for  the  attachment  of  the  recti-capitis  antid  majores  et 

*  FovUle. 
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minores ;  anteriorlj  in  the  yonng  the  so-called  basiUur  suture ;  ktenJly, 
the  petr<MXx:ipital  sature,  terminated  behind  by  the  fossa  jnglandica, 
formed  by  the  occipital  and  temporal  bones.  This  cavity  lodges  the 
bulb  of  the  jugular  vein,  that  is  to  say,  its  commencement ;  for  here 
the  lateral  sinus  terminates  and  the  internal  jugular  vein  commences. 
The  foramen  by  which  the  yessel  passes  through  is  generally  largest 
on  the  right  side,  but  occasionally  on  the  left;  seldom  quite  equal ;  and 
I  think  1  have  seen  it  once  absent,  or  nearly  so,  on  the  left  nde.  It 
measures  the  calibre  of  the  vessel  which  is  to  pass  through  it,  also  the 
size  of  the  grooves  for  lodging  the  lateral  sinuses  wi^in  the  cranium. 
The  rectus  capitis  lateralis  is  inunediately  behind  the  bulb  of  the  vein, 
and  separates  it  from  the  vertebral  artery  of  that  side.  The  fossa  in 
fact  terminates  superiorly  in  the  foramen  lacerum  posterius,  of  which 
it  forms,  as  it  were,  a  part.  Through  this  foramen  then,  which  is  in 
&ct  the  suture,  pass  the  lateral  sinus  posteriorly;  anteriorly  the  eighth 
pair  of  cerebral  nerves ;  a  partition,  partly  osseous,  divides  the  anterior 
portion  of  the  foramen  from  the  posterior.  In  the  base  of  the  skull, 
anteriorly  to  the  foramen  just  described,  is  another,  of  little  or  no 
importance ;  it  is  the  foramen  laoerum  medium,  filled  up  with  carti- 
lage in  the  recent  state. 

Laterally  and  from  behind  forwards  there  are,  next,  the  lower 
orifices  of  the  carotid  canal,  the  styloid  and  vaginal  processes,  the 
sphenoidal  spine,  the  glenoid  cavity  of  the  temporal  bone,  the  transverse 
root  of  the  zygomatic  process ;  lastly,  the  spinous  and  oval  foramina. 

Anteriorly  and  mesially  the  sphenoidal  crest ;  the  grooves  for  the 
wings  of  the  vomer.  Outwards  un  the  pterygoid  processes  and  the 
posterior  orifices  of  the  vidian  canal,  the  scaphoid  depression,  the 
pterygoid  fossa,  the  bifurcation,  and  the  hamnlar  process  of  these 
pter^'goid  plates  or  processes. 

Anterior  to  these  may  be  seen  the  anterior  orifice  of  the  vidian  canal, 
the  foramen  rotundnm,  and  the  openings  leading  into  the  sphenoidal 
sinuses,  the  sphenoidal  turbinated  bones,  and  their  junction  with  the 
ethmoid.  The  perpendicular  plate  of  the  ethmoid  bone  comes  next; 
laterally  the  deep  fiasiures  between  this  plate  and  the  lateral  masses  of 
the  ethmoid,  and  in  the  bottom  of  these  fissures  the  foramina  of  the 
cribriform  phite  of  the  ethmoid  bone.  Anteriorly,  the  vertical  plate 
of  the  ethmoid  touches  the  nasal  spine  of  the  frontal  bone ;  laterally  are, 
the  anterior  angular  processes  of  the  frontal,  and  the  orifices  leading 
into  the  anterior  ethmoidal  cells  and  frontal  sinuses. 

The  orbital  vaults  of  the  frontal  bones  (and  foramina  optica)  maj 
be  included  in  this  view,  as  they  look  forwards  and  downwards,  and 
complete  the  basis  of  the  cranium  anteriorly,  as  a  part  distinct  from 
the  face. 

But  ihe  objects  also,  seen  on  the  inferior  sorfiice  of  the  orintar 
plates  of  the  frontal,  and  those  found  on  the  pars  plana  of  the  ethmoid, 
might  be  enumerated  here  if  necessary ;  for  they  also  are  seen  on  the 
basis  of  the  cranium. 

The  lateral  regions  require  no  minute  description  here,  still  they 
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<Niglit  to  be  mttended  to  hj  the  BtodeDt,  in  order  that  nothing  may 
escape  him  in  his  riew  of  this  important  oeseoiu  cavity.  These 
regions  may  be  viewed  as  extending  from  the  external  angnmr  process 
of  the  frontal  bone  to  the  lambdoidal  suture ;  and,  rerticfllly,  from  the 
crest  of  the  parietal  to  the  base  of  the  zygomatic  process.  Each  may 
be  divided  into  two  portions;  the  anterior  forms  the  temporal  fossa; 
the  posterior  inclndes  the  mastoid  process  and  mastoidlan  portion  of 
the  temporal. 

bncEB  8UBFACE  OF  THE  Cbanium. — ^To  display  this  snifux  the 
cranium  must  be  divided  with  a  saw,  removing  the  skull-cap,  as  is 
osoal  when  it  is  intended  to  remove  the  brain. 

It  is  invested  throughout  by  the  dura  mater.  I  speak  of  it  here  as 
an  osseous  cavity,  divested  of  all  soft  structures. 

The  cavity  of  the  cranium  is  continuous  inferiorly  with  the  ver- 
tebral canal;  it  presents  but  one  sur&ce  naturally;  divided  with  a 
saw,  horizontally  it  presents  two  for  description,  namely,  the  vault 
and  the  base. 

On  the  inner  surfiux  of  the  vault  of  the  cranium  are  found 
numerous  cerebral  depressions ;  a  groove  for  the  superior  longitudinal 
sinus ;  the  irregular  cavities  for  lodging  the  glands  of  Paochioni  and 
the  inner  orifices  of  the  foramina  parietalia;  grooves  for  branches  of 
the  meningeal  arteries ;  and  the  parietal  foveae. 

The  base  requires  especial  study.  It  is  divided  as  it  were  into 
three  distinct  cavities  or  sur&ces  on  either  side,  and  a  mesial  portion. 
These  planes  or  sur&oes  are  limited  by  the  wings  of  Ingrassias  and 
petrous  portions  of  the  temporal,  and  by  the  walls  of  the  cranium. 
On  the  anterior  plane  rest  the  anterior  lobes  of  the  brain;  in  the 
middle  cavities  the  middle  lobes;  whilst  in  the  still  deeper  cavities 
bdiind  are  contained  the  hemispheres  of  the  cerebellum.  On  the 
sorfiue  of  the  first  or  anterior  plane  may  be  observed,  proceeding  from 
before  backwards,  and  in  succession,  the  foramen  caecum  of  Morgagni, 
the  union  of  the  frontal  and  ethmoidal  bones,  the  crista  galli,  the 
olfiurtoiT  grooves  and  cribriform  plate,  the  orblto-sphenoidal  suture, 
and  the  deep  or  internal  orifices  of  the  internal  orbitar  foramina. 

Next  come  the  smaller  wings  of  the  sphoioid,  the  optic  foramina, 
and  the  anterior  clinoid  processes. 

In  the  second  pUne  are,  the  selia  turcica,  the  posterior  clinoid  pro- 
ceases,  and  the  cavities  corresponding  to  the  cavernous  sinuses  and  the 
orifices  of  the  carotid  canal.  Laterally  a  concave  surfiuw  of  some 
extent,  extending  from  the  sphenoidal  fissure  to  the  upper  edge  of  the 
pars  petrosa;  and  besides  sutures,  the  sphenoidal  fissures,  the 
foramina  rotuiida,  ovalia  and  spinoea,  and  the  hiatus  of  Fallopius,  on 
each  side;  mamillary  eminences,  and  the  foramen  lacerum  medium; 
lastly,  arterial  furrows,  as  on  the  adjoining  bones. 

In  the  third  plane  we  have  the  fonftnen  magnum  ocdnitale,  the 
basilar  groove  and  suture,  the  grooves  laterally  for  lodging  tne  inferior 
petnras  sinuses,  the  occipital  ridges  and  grooves  for  the  superior  longi- 
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<r  ind  ptHtcrior  condyloid 


Then  pluMf,  fonuing  the  baiii  of  the  cmaimn  on  iU  inner  ride, 
praait  ■  yerj  different  sppearance  when  the  dum  mster  and  it* 
vrnrioo*  prooHBH  »re  present.  The  foramina  of  eiit  for  the  nerro 
seem  much  closer  to  fach  other,  uid  the  middle  plane  in  extended 
quit*  to  the  truuvene  ridgv  of  the  occipital  bone  117  the  laiiorium 
oirtbtUo  luper  sxt«nfuni. 

II.  olUi  lhf>  hrniM  or  Um  upper  law  fa  lOk^- 

inial  cent  0!  the  occlplUil 

.  1,  ktl  ccmdyle  of  Ibe  one^illal 

iH-pmeifl  of  the  axlpLlal;/fi  placed  OD  Ihe  roaV  i>f  the  pteirgoU 

Slumatlc  arcli ;  *.  glenoM  c*vl  Ij  of  Uk  temponl  bone ;  i,  palalal 
i  palate  bnoe* ;  k,  palaUl  pTonaa  oT  the  majdllarir  booea ;  L 
ng  of  tbp  postfHor  palatine  cazial ;  ««,  anlerinr  nalatlne  caoal  and 
iTun  1 R,  miKoM  pnnc^  D,  itThM  pi 


mot  £ileli 
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or  THE  CKANICM. 


The  eapuity  oT  tlw  cmiinm  Tsrio  in  klmort  erery  todiTiduiI  ud 
nee.  It  iiHHim  pretty  accuntelj  the  sin,  weight,  and  fonn  of  the 
bnin,  not  ntmij  in  nun,  but  in  moit  nummili.  Certain  ceCcea  we 
•hall  Gni  fonn  a  remarkable  eioeption  to  this. 


Ute  dlemeten  nnullj'  spoken  of  arc  tLe  longitudinat,  tnmiTerse, 
and  TertkaL  Tbe  fEi&ale  head  or  cmiium  a  luoajlj  oairower  in 
(root,  and  len  eierated  than  in  the  oule  head ;  it  ii  alio  !esa  capa- 

la  wme  married  womai,  oHeonn  dppositi  farm  on  the  inner  inrface 
of  the  frontal  bo«;  th(H  an  no  doubt 
of  tbe  fenlal  haie  with  th«  organi  o 

■  FIc.  »«^BHe  or  Ihe  ikoll  rtowHl  from  wtlUn.— a,  crliti  nlU ;  b,  c 
tiMwmflMtt ;  c,  aalerior  dlnoM  proceia ;  d,  Hlia  lurda  i  r,  buJlu'  prgcn 

tartan  totenmm :  k.  oolnti  to  tbr  fonmen  kcenim  post«riut  ^  i.  Internal  oo 

[TOOTefOtUKrtglilUceraJiljiiii;  b, '-'•" " 

Inferkir  ocdpJUu  fbvu  i  p.  Inner  tu 
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markable..  The  ritreons  table  then  has  its  sympathies;  its  relations 
to  the  vascular  surface  or  layer  of  the  dura  mater  are  most  intimate ; 
in  very  young  children  the  membrane  can  scarcely  be  torn  firom 
the  bone. 


OF  THE  FACE  IN  GENERAL. 

With  anatomists  the  face  extends  anteriorly  from  the  upper  edge 
of  the  nasal  bones  to  the  symphysis  of  the  chin.  Anteriorly  aod 
mesially  there  are,  1,  the  nasal  bones  and  nasal  processes  of  the 
maxillary  bones;  the  proper  nasal  suture  is  mesial.  Laterally,  the 
openings  of  the  orbits,  the  prominent  cheek  bones,  the  suborbitar 
fossa  and  foramen,  and  the  canina  fossa.  Under  the  nasal  bones  are 
seen  the  anterior  nares,  the  nasal  spine,  the  maxillary  suture,  and 
alveolar  process.  Next  the  aperture  of  the  mouth,  and  the  teeth ; 
the  symphpis  of  the  chin  and  mental  eminence  and  mental  fozamina ; 
the  external  oblique  line,  and  a  portion  of  the  base  of  the  jaw. 

PosTERiOB  OR  GUTTURAL  Reoion.— This  region  extends  from  the 
parotidean  margin  of  one  jaw  to  the  other  transversely,  and  verticallj 
from  the  posterior  nasal  spine  to  the  upper  edge  of  the  vomer.  The 
objects  most  worthy  attention  here  are  in  the  middle,  the  posterior 
edge  of  the  vomer  and  its  articulation  with  the  palate  bones  and  8phe> 
noid ;  laterally,  and  on  each  side,  the  posterior  aperture  of  the  nos^ils ; 
apertura  narium  posterior.  The  upper  portion  of  the  pterygo-palatine 
canal  may  also  be  seen  here ;  the  tuberosity  of  the  palate  bone ;  lastly, 
the  parotideal  edge  of  the  lower  jaw. 

Although  these  osseous  structures  seem  to  be  so  deeply  placed  as  to 
remove  them  irom  the  sphere  of  medical  observation  aind  surgical 
operation,  experience  shows  that  this  is  fiir  from  being  the  case. 

Inferior  or  Palatine  Region. — ^In  this  region,  which  in  the  skele- 
ton is  open  inferiorly,  there  occur,  lst»  The  palatine  vault,  the  compo- 
sition of  which  has  been  already  explained.  The  vault,  or  roof  of  the 
mouth  as  it  has  heea  correctly  called  in  conunon  language,  extends 
longitudinally  from  the  posterior  nasal  spine,  and  posterior  edge  or 
margin  of  the  palatal  processes  of  the  true  palate  bones  (to  which  b 
attached  the  pendulous  palate),  to  the  anterior  palatine  canal.  Looking 
into  this  orifice,  four  apertures  may  usually  be  seen.  According  to  some, 
the  foramina  incisiva  are  two  small  apertures,  existing  in  the  posterior 
lip  of  the  anterior  part  of  tiie  alveolar  process,  in  front  of  the  anterior 
palatine  canal.  They  seem  to  be  merely  short  vascular  canals,  opening 
into  the  alveoli  of  the  incisive  teeth. 

The  vertical  portion  of  this  region  is  bounded  by  the  inner  sur&oe 
of  the  alveolar  processes,  by  the  teeth,  and  by  the  inner  sur&oe  of  the 
inferior  maxilla.  The  lower  orifices  of  the  posterior  palatine  canals 
may  readUy  be  made  out  on  the  vault;  so  also  the  posterior  oiifioes  of 
the  inferior  dentar  canal.    The  genial  or  genioid  processes  on  the  inner 
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of  the  sjmph jsis  menti ;  the  mylohyoidian  line ;  the  fossse  for  the 
soblingual  tani  submaxillary  glands,  &c. 

Lateral  oh  Ztgomatic  Reoioks.  —  Each  of  these  regions  has 
a  dirided  into  an  external  and  internal;  the  latter  can  only  be 
^Tamined  by  remoring  the  nunos  of  the  lower  jaw-bone.  The  surface 
called  the  maxillary  tuberosity  forms  the  greater  part  of  this  region. 
Abore  the  tuberosity  is  the  pterygo-maxillary  fissnre;  behind  the 
fiaure  is  a  rertical  suture ;  in  this  suture  is  the  upper  orifioe  of  the 
posterior  palatine  canal.  The  large  oblique  surfitoe  still  higher  up 
forms  a  part  of  the  orUt. 

DmcNSioxs  or  the  Face. — By  placing  before  him  at  one  and  the 
same  time  the  skeleton  of  the  fiu%,  apart  iirom  the  cranium,  the  student 
will  rendily  remai^  the  superior  size  of  the  latter  over  the  former.  The 
sobject  has  more  of  a  {rfiysiological  and  psydiological  interest  than  an 
anatomical  one,  and  need  not  be  pursued  fiurther  in  this  work. 


OF  THE  HEAD  IN  GENERAL. 

The  skeleton  of  the  head,  when  entire,  presents  several  circumstances 
ulting  from  a  union  of  ports,  which,  although  already  described  in 
detail,  present  other  views  when  combined. 

OF  THE  ORBITS. 

The  orbits  (oH»Ue\  which  are  situated  on  each  side,  and  in  the 
npper  port  of  the  anterior  region  of  the  head,  and  are  perfectly  similar 
to  each  other,  have  the  form  of  a  pyramid  with  the  base  turned  for- 
wards, but  whose  axis,  being  directed  obliquely  inwards,  causes  the 
sammit  to  incline  in  that  direction.  Their  walls  represent  four  trian- 
gular sur&oes,  which  unite  so  as  to  form  laterally  retiring  angles. 

The  vpper  wa//,  or  vault  of  the  orbit,  is  slightly  inclineid  back- 
wards; it  is  concave,  and  formed  anteriorly  by  the  frontal  bone,  pos- 
teriorly by  the  process  of  Ingrassias.  Near  its  summit,  and  to  the 
inside,  it  presents  the  optic  hole,  which  is  directed  obliquely  backwards 
and  inwards,  so  that,  were  its  axis  prolonged,  it  would  intersect  the 
one  on  the  other  side  at  the  pituitary  fossa.  Before,  it  is  a  portion  of 
the  sphenoidal  suture  of  the  cranium ;  and  altogether,  anteriorly,  there 
are  observed,  to  the  outside,  the  small  fossa  which  lodges  the  lachry- 
mal gland ;  and  internally,  the  inequalities  to  which  the  cartilaginous 
polley  of  the  obliquus  superior  muscle  of  the  eye  is  attached. 

The  lo¥ter  wall,  or  the  floor  of  the  orbit,  is  nearly  plain,  and  inclined 
outwards  and  downwards.  It  is  formed  at  its  fore  part  by  the  cheek- 
bone ;  in  the  middle  by  the  orbitar  surfiioe  of  the  upper  maxillary 
bone;   poateriorly  and  inwards  by  one  of  the  small  surfaces  of  the 
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anterior  prooesB  of  the  apper  edge  of  the  palate  bone ;  and  it  is  inter* 
sected,  at  the  point  where  these  three  bones  meet,  by  two  sotnres, 
whose  denticulations  are  not  very  distinct,  and  of  which  the  posterior 
is  of  Terj  small  extent.  At  its  posterior  and  external  part  is  seen 
the  infinM>rbitar  groove,  to  which  saoceeds  the  canal  of  the  same 
name. 

The  outer  toall  is  plain,  and  is  formed,  in  two  posterior  thirds,  bj 
the  sphenoid  bone,  and  in  the  anterior  third  by  the  malar.  A  vertiG^ 
suture,  with  large  serratures,  marks  the  place  where  these  two  bon«s 
unite ;  and  at  its  fore  part  are  obsenred  the  internal  orifices  of  the 
malar  holes. 

The  inner  wall  is  of  much  smaller  extent  than  the  others ;  it  is 
smooth,  and  perfectly  plain.  Three  bones  enter  into  its  composition — 
the  lachrymal  before,  the  ethmoid  in  the  middle,  and  the  sphenoid 
behind.  Two  Tertical  sutures  result  from  the  juxta-position  of  these 
bones,  and  present  themselves  under  the  appearance  of  two  slightly 
uneven  and  very  narrow  slits. 

The  upper  wall^  in  uniting  with  the  inner  and  outer,  forms  two 
retiring  angles.  The  first  oi  these  angles  contains,  anteriorly,  the 
suture  whidi  results  from  the  articulation  of  the  frontal  and  lachrymal 
bones,  and  a  little  behind  this  the  ethmoidal  suture  of  the  cranium,  in 
which  are  seen  the  internal  orbitar  foramina,  to  the  number  of  two  or 
three.  The  second  presents,  posteriorly,  the  sphenoidal  fissure ;  in  the 
middle,  a  part  of  the  sphenoidal  suture  of  the  cranium ;  and,  anteriorly, 
the  articulation  of  the  frontal  to  the  malar  bone. 

The  Uywer  wall  also  forms  two  retiring  angles  where  it  ioins  the 
inner  and  outer  walls.  The  first  presents  the  suture  which  results 
from  the  articulation  of  the  upper  maxillary  and  palate  bones  to  the 
lachrymal  and  ethmoid.  The  second  is  perforated  posteriorly  by  the 
spheno-maxillary  or  inferior  orbitar  fissure.  This  fissure  is  formed  at 
its  upper  pert  by  the  sphenoid  bone,  below  by  the  upper  maxillary  bone, 
anteriorly  by  the  malar  bone,  and  posteriorly  by  the  palate  bone.  It 
}&  less  wide  in  the  middle  than  at  its  extremities,  is  closed  up  by  fkt 
in  the  recent  state,  and  gives  passage  merely  to  a  few  vajKular  and 
nervous  ramifications. 

The  circumference  of  the  orbit,  or  its  base,  is  irregularly  quadri- 
lateral, wider  externally  than  internally,  directed  obliquely  downwards 
and  outwards,  and  presents,  at  its  upper  part,  the  orbitar  arch  -and 
superciliary  hole;  and  at  its  lower,  the  articulation  of  the  malar 
tuberosity  with  the  cheek  bone.  It  presents  externally  a  short  den* 
ticulated  suture,  formed  by  the  cheek  bone  and  the  external  orbitar 
process  of  the  frontal  bone ;  and  internally  the  lachrymal  groove, 
formed  by  the  os  unguis  and  the  nasal  process  of  the  upper  maxillary 
bone,  and  consequently  divided  into  two  portions  by  a  longitudinal 
suture.  This  groove,  which  lodges  the  lachrymal  sac,  terminates 
below  in  the  nasal  canal.  The  circumference  of  the  orbit  gives  attadi* 
ment  particularly  to  the  orbicularis  palpebrarum. 

The  axis  of  the  orbit,  which  forms  a  slight  angle  with  that  of  the 
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<^)tic  fonUDcn,  is  howerer,  like  it,  placed  bo  obliquely  liiat  it  would  meet 
posteriorly  that  of  the  opposite  side,  but  at  a  point  behind  the  inter- 
section of  the  axis  of  the  optic  foramina.  The  inner  wall  alone  pro- 
ceeds directlj  backward^  parallel  to  that  of  the  other  orbit.  The 
three  others  are  inclined. 

From  what  has  been  said,  it  is  seen  that  the  bones  which  enter  into 
the  oMupoeition  of  the  orbit  are,  the  sphenoid,  ethmoid,  frontal,  upper 
maxillary,  palatine,  lachrymal,  and  malar  bones. 

OF  THE  VASAL  F06SJE — Covum  futti  ;  nares  mtemce. 

These  caTities  are  of  an  angular  form,  which  however  is  nearly  that 
of  a  panllelopiped ;  they  are  broader  below  than  above,  but  longer  in 
the  latter  direction,  higher  in  the  middle  tiian  before  and  behind,  and 
present  several  ^ypendages,  which  are  formed  by  the  different  sinuses 
that  exist  in  the  bones  of  the  head,  and  of  which  we  have  already 
qtoken.  They  are  not  exactly  similar,  the  right  to  the  left ;  they  are 
separated  from  eadi  other  by  an  intermediate  septum  {septum  narium), 
formed  by  the  perpendicular  plate  of  the  ethmoid  bone  above  and  the 
Toaner  below,  and  at  the  back  part,  and  occupy  the  space  situated 
beneath  the  anterior  part  of  the  bone  of  the  cranium,  above  the  mouth, 
beta) ecu  the  orbits,  Uie  canine,  temporal,  and  zygomatic  fosse,  and 
before  the  guttural  cavity.  Their  walls,  which  are  four  in  number, 
tenninate  anteriorly  at  the  nose,  and  posteriorly  at  the  throat. 

The  f^fper  trail  or  vault  of  the  nasal  fosss  is  disposed  in  three  dif- 
ferent diractions ;  anteriorly,  where  it  is  fonned  by  the  bones  of  the 
nose,  it  looks  backwards  and  downwards ;  in  the  middle,  where  there  is 
seen  the  cribriform  plate  of  the  ethmoidal  bone,  it  is  horizontal ;  pos- 
teriorly, wh»e  it  belongs  to  the  body  of  the  sphenoid  bone,  it  is 
turned  forwards  and  downwards.  In  the  first  portion  is  observed  the 
inner  sariaoe  of  the  nose,  much  narrower  than  the  outer,  surmounted 
by  a  crest  towards  the  middle  line,  concave  transversely,  straight  from 
above  downwards,  marked  with  a  furrow  for  the  internal  nasal  nerve, 
and  perforated  with  one  or  two  small  vascular  apertures.  It  presents 
externally  the  suture,  which  joins  the  nasal  process  of  the  upper 
maxillary  bone  to  the  nasal.  * 

At  the  union  of  the  interior  with  the  middle  portion  there  is 
observed  a  somewhat  indistinct  suture,  formed  by  the  nasal  notch  of 
the  frontal  bone  and  the  bones  of  the  nose;  then  a  small  concave 
longitudinal  surface,  marked  on  the  sides  of  the  nasal  spine  of  the 
&imtal  bone,  and  applied  posteriorly  upon  the  cribriform  plate,  the 
fonunina  and  small  fiasures  of  which  are  perceived  fiurther  back.  This 
part  of  the  vault  is  very  thin  and  narrow. 

Posteriorly,  the  cribxiform  plate  forms  a  suture  with  the  sphenoid 
bone  and  its  turbinated  bone.  It  is  there  that  the  third  portion  com- 
menoea,  in  which  are  observed  the  lower  and  inner  surfaces  of  the 
sphenoidal  turbinated  bone,  and  the  orifice  of  the  sphenoidal  sinuses, 
whkh  they  concur  to  form,  and  which  is  sometimes  wanting,  as  has 
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been  observed  by  Ingrassins,  Reiningen,  Schneider,  and  some  otlien. 
Very  different  from  what  it  appears  in  a  sphenoid  bone  separated  irom 
the  others,  here  this  aperture  is  narrow  and  regularly  rounded,  and  it 
always  occupies  the  upper  region  of  the  sinus.  Lastly,  beneath  this 
latter,  is  the  articulation  of  the  vomer  with  the  sphenoid  bone.  This 
region  of  the  nasal  fosses  is  extremely  thick,  and  of  much  greater 
extent  than  it  seems  at  first  sight  to  be,  on  account  of  the  existence  of 
the  sinus,  which  prolongs  it  behind,  and  thus  augments  its  surface. 

The  lower  wcUl,  or  floor  of  the  nasal  fossR,  is  rectilinear,  and  does  not 
vary  its  direction  like  the  vault.  It  is  concave  transversely,  and 
slightly  inclined  backwards.  Behind  the  superior  orifice  of  the 
anterior  palatine  canal  it  descends  a  little  forwards,  after  being  raised 
for  a  moment;  and  anteriorly  it  is  prolonged  a  little  more  on  the  inner 
side  than  on  the  outer,  on  account  of  the  anterior  nasal  spine.  There 
is  observed  upon  it  the  orifice  of  which  we  have  just  made  mention  ; 
and  just  at  the  point  of  junction  of  the  vomer  with  the  maxillary 
bone  is  seen  the  entrance  of  the  small  canal  for  the  naso-palatine 
nerve,  which  is  pretty  constantly  preceded  by  an  arterial  groove. 
Towards  the  posterior  third  of  this  wall,  there  is  a  kind  of  squamoun 
suture,  formed  by  the  palatine  and  upper  maxillary  bones,  and  which 
is  here  much  less  distinct  than  it  is  on  the  palatine  arch.  Posteriorly, 
it  is  terminated  by  a  notched  edge,  which  is  somewhat  raised,  and  by 
the  posterior  nasal  spine. 

The  inner  wall  of  the  nasal  fossse  is  the  least  complicated,  and  is 
formed  by  one  of  the  surfaces  of  the  septum  which  separates  these 
cavities.  Sometimes  this  septimi  is  deflected  to  the  one  side,  which  is 
most  commonly  the  right,  as  Haller  has  observed ;  it  is  then  observed 
that  the  inner  wall  of  one  of  the  nasal  fosss  is  concave,  and  the  other 
convex.  In  other  circumstances,  on  accoimt  of  the  vertical  plate  of 
the  ethmoid  bone  being  laterally  united  to  the  anterior  edge  of  the  vomer, 
there  occurs  on  one  side  a  prominent  oblique  line,  and  on  the  other  a 
corresponding  groove ;  or  there  may  also  be  observed  an  aperture  of 
greater  or  less  size. 

This  septum  is  composed  of  the  vomer,  the  perpendicular  plate  of 
the  ethmoid  bone,  a  crest  of  the  frontal  bone,  another  of  the  na^l 
bones,  and  a  third  formed  by  the  upper  maxillary  and  palate  bones. 

It  is  marked  by  numerous  vascular  and  nervous  furrows ;  presents 
at  its  upper  part  the  lower  orifices  of  the  internal  olfactory  cainals ;  is 
cut  anteriorly  by  a  large  triangular  notch ;  and  is  terminated  behind 
by  the  guttural  edge  of  the  vomer. 

The  outer  wall  of  the  nasal  foess  is  that  which  presents  the  most 
important  object  of  examination.  At  its  upper  and  fore  part  there  is 
observed  the  union  of  some  transparent  and  irregular  lamells?  of  the 
ethmoid  bone  with  the  frontal  bone,  and  the  nasal  process  of  the  upper 
maxillary  bone,  of  which  the  internal  sur&oe  is  seen  a  little  beneath, 
where  it  forms  part  of  ^e  middle  meatus.  A  little  &rther  badi  is  « 
rugose  and  quadrilateral  surface  of  the  ethmoid  bone,  perforated  by  a 
great  numbo'  of  ol£Eu:tory  canals,  shaped  like  the  point  of  a  pen,  more 
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or  less  long  and  obliqae.  This  sarfaoe  becomes  convex  posteriorly, 
and  directs  itself  outwards  to  nnite  with  the  sphenoidd  turbinated 
bone,  and  with  the  sphenoid  bone  itself.  From  this  arrangement 
there  resnlts  a  vertical  channel  between  the  body  of  the  sphenoid  bone 
and  the  lateral  masses  of  the  ethmoid,  which  ends  above  at  the 
orifice  of  the  sphenoidal  sinus,  and  below  at  the  superior  meatus. 
This  same  surfiice  is  prolonged  forwards  over  the  middle  turbinated 
bone;  but,  posteriorly,  it  is  suddenly  limited  by  the  superior  tmiMiuxted 
bone,  which  is  formed  by  a  thin  plate  of  the  ethmoid  bone,  inclined 
downwards  and  backwards,  convex  internally,  concave  outwards, 
tinoited  anteriorly  by  a  cul-de-sac,  gradually  terminated  behind  towards 
the  vertic^  channel,  and  below,  determining  the  form  and  extent  of 
the  mperior  meatus. 

This  meatus  is  a  kind  of  horizontal  channel,  oocupyins  only  the 
posterior  part  of  the  wall  which  we  are  describing;  pemrated  an- 
teriorly by  one  or  two  apertures,  which  lead  into  the  posterior  cells  of 
the  ethmoid  bone,  and  posteriorly  by  the  spheno-palatine  foramen,  which 
is  Ibnned  by  the  palate  bone,  the  sphenoid  bone,  and  frequently  by  its 
turbinated  bone,  which  is  sometimes  double,  and  which  always  per- 
forates directly  the  outer  wall  of  the  nasal  fossae  from  within  out- 
wards. This  hole  gives  passage  to  the  nerves  and  vessels  of  the 
same  name,  and  opens  into  the  spheno-maxillary  fossa. 

Beneath  the  superior  meatus  is  the  middle  or  ethmoidal  turlnnated 
hone,  larger  and  more  curved  than  the  upper;  thin  above  and  thick 
below ;  convex  inwards,  and  concave  externally ;  its  surface  is  wrinkled, 
and  sometimes  the  small  olfactory  channels  are  prolonged  as  &r  as  its 
lower  edge.  It  belongs  to  the  ethmoid  bone,  and  is  terminated  behind 
fay  five  inequalities.  It  occupies  only  about  the  middle  third  of  the 
outer  wall  of  the  nasal  fossae,  and  principally  forms  their  middle 


This  meatus  is  of  much  greater  extent  than  the  upper,  and  presents 
from  before  backwards,  1,  a  portion  of  the  inner  sur&oe  of  the  nasal 
liiocess  of  the  upper  maxillary  bone ;  2,  a  suture,  which  it  forms  with 
the  lachrymal  bone ;  3,  the  anterior  part  of  the  inner  surface  of  the 
latter  bone,  the  pores  with  which  it  is  perforated,  and  its  union  witii 
the  ethmoid  bone ;  4,  a  portion  of  this  latter,  which  has  a  lacerated 
appearance,  and  is  articulated  to  the  upper  marillary  bone;  5,  the 
infuMiSmlmn,  which  leads  into  the  anterior  of  the  ethmoid  cells  and 
finootal  sinus;  6,  the  entrance  of  the  marillary  sinus,  which  is  con- 
tncted  by  the  ethmoid  bone,  the  inferior  turbinated  bone,  and  the 
palate  bone,  and  situated  toward  the  posterior  third  of  the  wall, 
always  above  the  floor  of  the  sinus.  This  aperture  is  sometimes 
doulJe,  and  is  further  contracted,  in  the  recent  state,  by  a  glandular 
orzan,  lodged  in  the  substance  of  the  pituitary  membrane. 

Beneath  the  middle  meatus  is  the  inferior  turbinated  bone,  which 
prresents  the  greatest  number  of  variations,  and  seems  suspended  by 
its  cmdform  process,  which  poietrates  into  the  marillary  sinus. 
Bertin*  Cheseldien,  and  Haller,  are  of  opinion  that  it  is  most  com- 
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monly  an  appendage  of  the  ethmoid  bone.  Whether  it  be  so  or  not, 
it  lies  over  Uie  inferior  meatusy  which  consists  of  a  horizontal  channel, 
concave  from  above  downwards,  and  straight  from  before  backwards, 
formed  above  by  the  inferior  torbinated  bone,  anteriorly,  where  it  is 
broader,  by  the  npper  maxillary  bone^  and  posteriorly,  where  it  is 
contracted,  by  the  palate  bone. 

The  only  thing  remarkable  that  this  meatus  presents  is,  the  inferior 
orifice  of  the  nasal  canal,  which  is  situated  anteriorly,  and  concealed 
by  the  lower  turbinated  bone.  This  aperture  is  inclined  a  little 
obliquely  backwards,  and  varies  much  as  to  its  position  with  respect 
to  the  entrance  of  the  nostrils,  being  sometimes  but  a  line  or  two 
distant  from  it,  and  sometimes  upwards  of  a  finger's  breadth.  The 
nasal  canal  itself  is  formed  by  the  upper  maxillary  bone,  sometimes 
by  itself,  but  more  commonly  united  with  the  lower  turbinated  bone 
and  the  lachrymal  bone.  It  ascends  towards  the  lachrymal  canal  by 
describing  a  slight  curve,  the  convexity  of  which  is  turned  forwards 
and  outwards ;  it  is  narrower  at  the  middle  than  at  the  extremities ; 
its  diameters  are  not  all  equal,  it  being  a  little  compressed;  it  is  lined 
by  the  mucous  membrane. 

We  have  already  spoken  of  the  anterior  and  posterior  apertures  of 
the  nasal  fossae ;  the  very  numerous  bones  of  which  these  cavities  are 
composed  are,  the  sphenoid  and  ethmoid  bones,  the  sphenoidal  turin- 
nated  bones,  the  frontal  bone,  the  upper  maxillary  palate  and  nasal 
bones,  the  inferior  turbinated  bones,  and  the  vomer. 

OF  THE  8CTURE8  FOBHED  BT  THE  UNION  OF  THE  CRAKIITM 

AND  FACE. 

These  sutures  have  most  of  them  distinct  denticulations.  They 
maybe  traced  from  thenaso-frontal  laterally  and  named  systematically ; 
thus,  naso-frontal,  lachrymo-frontal,  ethmoido-frontal,  spheno-frontal, 
malo-frontal,  zygomato-malar,  palato-pterygoid. 

OF  THE  TE]QX)RAL,  ZYOOMATIC,  AND  SPHENO-XAXILLABT  F08a£. 

The  temporal  fossa  has  been  already  in  part  described.  The  position, 
form,  and  connexions  of  the  zygoma  form  its  principal  features ;  the 
large  hollow  within  is  filled  up  by  the  temporal  muscle.  The  suture 
which  the  zygomatic  prooos  of  the  temporal  forms  with  the  malar 
is  denticulated,  and  so  arranged  that  the  temporal  portion  rests  on 
the  malar. 

Zygomatic  fossa. — This  name  is  given  to  the  space  between  the 
external  surfiu»  of  the  outer  pterygoid  plate  and  the  ridge  descending 
from  the  maxillary  tuberosity.  Between  the  tuberosity  and  the 
pterygoid  process  is  a  fissure,  called  pterygo-maxillary ;  this  fissure 
unites  above,  nearly  at  right  angles  with  the  spheno-maxillaxy  fissure. 
The  pterygo-maxillary  fissure  leads  into  the  spheno-maxillary  fossa. 
It  is  important  that  the  student  rightly  understand  the  mechanism  of 
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this  fossa  and  the  uatoni j  of  th«  ■p«rture9  leading  to  or  from  it ;  for 
this  porpoee  he  will  require  to  euunioe  Kieral  different  eectioiu  of 
the  cnninin  and  face.  1,  the  pteiygo-maxillaiy,  spheooidiU,  jmd 
■phefUHnuiiliary  Hsotcs  open  into  it ;  2,  tire  apertures  are  found  OD 
its  iQT&ces;  these  are,  1,  the  posterior  orifices  of  the  foramen 
rotondnm,  Tkhao,  and  pterygo-paiatioe  cuials;  2,  the  spheao-palati 
"iriorly,  the  upper  orilice  of  the  poste  '         ' " ' ' 


This  is  a  paycholoipcal  question  not  as  jet  decided  oiu  Atlvmpti 
hire  been  made  in  variaut  viajs  to  arrive  at  some  approihnation  its 
tn  the  mere  fictfc  uidependeat  of  all  theoi-7,  but  even  thtee  haT<>  not 
been  Terr  snixnsfiil.  The  first  proposed  was  the  method  of  Camper, 
heooe  called  Camper's  licial  angle ;  a  mere  artistic  Hew,  leading  to  no 
imporlBut  reanlti.     Keit  Iblloned  the  Terticol  view  of  Blmneahach ; 
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then  the  basial ;  lastly  the  vertical,  proposed  hj  CuWer,  in  which  the 
cranium  and  face  are  divided  vertically  with  a  saw  into  two  equal 
parts.  Gerdy  has  shown  that  Camper's  views  have  heen  wholly  mis- 
taken by  nearly  all  subsequent  writers.  These  are  physiological 
questions,  connected  more  with  philosophic  and  transcendental  anatomy 
than  with  the  descriptive  anatomy  of  adult  man,  the  main  object  of 
this  work. 

06  H70IDE8:  08  LIN6U.S — Lingual  or  Byoid  Bones. 

The  osseous  apparatus  supporting  the  basis  of  the  tongue,  though 
usually  spoken  of  as  one  bone,  is  really  composed  of  five,  all  more  or 

^        less  distinct  in  young  persons :  from  bearing 

Fig.  *6.»     ^^     g^jnjg  resemblance  to  the  Greek  letter  v  it 

has  been  called  hyoid.    I  ts  character  in  hnman 

anatomy  is  quite  simple,  but  in  philoaophie 

anatomy  most  difficult  and  complex. 

The  apparatus  consists  of  a  body,  two 
larger,  and  two  smaller  horns ;  these  are  called 
comua. 

The  body  is  convex  externally,  and  some- 
what concave  internally ;  it  is  subcutaneous, 
or  may  be  felt  immediately  below  the  skin.  On  the  external  surface 
the  body  is  marked  by  a  vertical  line  and  irregular  depressions,  to 
which  muscles  are  attached.  The  posterior  sur&oe  corresponds  wiUi 
the  epiglottis. 

The  comua  majora  spring  from  the  extremities  of  the  body :  they 
project  backwards  and  terminate  by  rounded  sur&ces.  These  larger 
horns  are  also  called  inferior ;  laryngeal,  or  thyroidean,  as  expressing 
the  connexion  with  the  thyroid  cartilage  (a  portion  of  the  larynx),  is  a 
much  more  appropriate  term  for  them. 

The  small  horns  are  situated  immediately  above  the  lai^r,  and  con- 
tinue moveable  often  to  an  advanced  age,  long  afler  the  larger  have 
become  consolidated  with  the  body.  These  smaller  horns  should  be 
called  styloid  by  reason  of  their  connexion  with  the  styloid  processes 
of  the  temporal  bone. 

The  thyro-hyoid  ligament  connects  the  laryngeal  horns  to  the  thy* 
roid  cartilage,  and  the  stylo-hyoid  ligament  connects  the  Btyloidian 
horns  to  the  styloid  process  of  the  temporaL  The  muscles  which  are 
attached  to  the  hyoid  apparatus  are  very  numerous.  The  stylo- 
hyoid, stemo-hyoid!,  and  digastric  muscles  are  attached  to  the  anterior 
surface  of  the  body ;  the  mylo-hyoid,  genio-hyoid,  genio^yo-glossus, 
hyo-glossus,  and  superior  constrictor  of  the  pharynx  are  attached  to  the 
superior  border,  extending  of  course  to  a  large  portion  of  the  thyroid 
horns ;  to  the  lower  border  are  attached  the  omo-hyoid  and  thyro-hyoid. 
Five  distinct  germs  or  nuclei  compose  the  hyoid  apparatus  of  bones, 

*  Fig.  56  represents  the  lingnal  or  hyoid  bones,  seen  fhnn  the  firant.— 
a,  body  of  the  hyoid;  b,  smaller  or  styloldlan  oomaa ;  c,  d,  larger,  inferior,  or 
laryngeal  comua;  e,  junction  of  the  body  and  larger  horn  of  the  r1g)it  side. 
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byoM  bones  mi 

aibts,  bat  this  opinioD,  tboogh  eitrem«ly  prob^U,  luu  not  been  m 
ont  to  the  utistaction  of  all  ir*'  —  '-■- 


SKELETON  OF  THE  TORSO,  OR  TEUNK. 
It  ii  tmul  U>  mek  of  the  trunk  ^     ^ 

*•  being  composed  ofthe  aeck.  cheat, 
or  Ihoiai,  abdomen,  ud  pelris.  The 
■keleUn  of  Ihe  neck  coniieli  of  seven 
booes — the  cental  *ertcbne;  Ihoe 
hare  been  already  described.    Id  the 
loins,  fonning  (he  lambar  region, 
there  *n  iiie  bonra — the  lumbar 
Tert«blv ;  these  hare  also  been  de- 
■cribed.      There   remain   oolj  the 
thoiai,  or  chest,  and  the  pelris ;  ani! 
of  this  latter  a  portion  (the  swral    ^ 
and  coccjgeal  verlebne)  has  I 
described,   as   a  put  of  the 
tcbral  colomo. 


Twelve  dorsal  yertebre,  tvestj- 
fonr  ribs,  and  their  cartilages  of 
prolcmgatiDn,  and  the  Mcinum, 
oompose  the  ikeleliHi,  or  Iramework 
of  the  diesl.  Of  these  bones  the 
twelTc  dorsal  Tertebr*  have  been 


eair  di 
7  tie  St 


onl  J  the  steinum  and  ribs. 

THE  STEBNdN — Oa  PtctoHt 
XipJioiJtt. 

Tbii  bone,  or  rather  chain  of  bones 
—for  it  rally  is  so — occupies  the 
nxaial  or  median  line  of  the  chest : 
it  is  flat,  and  of  unequal  breadth 

•  Fig.  >T,  — SItelelon  of  the  lono; 
seen  Id  pmflk.— a.  cervkal  ponkm  of 
the  CDlanm ;  b,  dunaj ;  c,  l^bar ;  e, 
•■I"';  /.  ™™iB«'!  J,  pelvis  i^,  to- 


>  Fig.  H.— Skeltlnn  of  Ibr  tana :  ttoat  view.— a,  polnu  to  tiK  ccrvkal 
rlebriD  i  6,  rigbl  colUr-bouo ;  c,  «eiDmion  Kipulc :  il,  rttn  and  Ihtir  «ni- 
_..  .  ... ,__.. . . —  jjj,^  ,^j 


loeuli  olber. 


i.  obturator  ftjTMnen.    Tbe  Hgm  li  in .  .     .__  . 

xlprDpcirtioiuof  uruln  pma  o[  MgmniU  of  tte  nkelctao 
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—the  handle,  or  TtumabritDn,  the 
body,  and  tht  piuiform  cartiUge  or 
I,  u  the  OBC  toaj  be,  this 


drpoidiae  on 
ottjoo.     The 


c  paria  may  ei- 
ther b#  distinct  from  each  other  or 
MtuolkUted  into  ooe  piece. 

The  aleranm,  viewed  ai  one  bone, 


&c»,  two  margin*,  aod  two  eitn- 

The  anterior  niriace,  tligbtlf 
□ortrex  and  partly  Babcutaneoofi,  la 
marked  byfourtrwiEverw  linca,  indi- 
cating ita  oririnal  diTiajoD  into  five 
piecM.  TbefintorthtaetnmsTerK 
lines,  namely,  ttut  betweea  th< 
maaDbrinm  and  the  body,  otlea  Te- 

The  potterior  lorfoce  ii  alightiy 
concave,  and  &c«  the  Terlebral 
oolumD.  It  corrtcpondi  to  a  !pace 
Wl  between  the  plenne,  called  ai 

The  boiilen  or  edgta  of  the  bone  an  marked  on  each  nde  by  seven 
angular  depradoua,  or  cavitiee,  to  receive  the  cartilage!  oftbe  true 
lib* ;  thii  gives  them  a  notched  or  seriated  sppearuKc.  These  little 
cavities  are  each  hollowed  out  of  what  was  at  one  time  two  distinct 
bnnea,  thus  repeating  In  a  remarkable  manner  the  dispoeitioD  which 
«xiAtA  tD  respect  of  the  arttcnlation  of  the  heads  of  the  rlba  with  the 
donal  Tertebra;  the  heads  of  moat  of  the  ribs  resting  on  two  vertfbrv 
led  on  the  intervening  Rbro  cartilag«.t 

The  manabrium,  or  upper  part,  besides  these  surfaces  and  edges,  to 
which  the  cartllagn  of  the  first  rit«  are  attached,  has  an  incisora  eemi- 
lunaiis  or  notch,  on  its  upper  margin,  and  an  articalar  cavity  on  each 


Ik  stemnm  and  the  enidfon 

B  Ihe  kHTDrcalion  of  (be  ei 

I*  cat  the  ddes  oT  Ibe  body  of  ll 

tb  other  dODSfdeTslkiiu,  a 

■■  -niebne."  U eckel  ai 
■Vfl,  Tbe  tmeBl^ 
ol  ret.  been  dewnnlned. 


canllageor  process,  c. 
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side  of  this  notch  for  the  articalatioii  of  the  collar  bones.  The  inferior 
or  abdominal  extremity  of  the  sternum  is  called  the  ensiform  cartilage 
or  process.  It  varies  exoeedlnglj  in  form ;  is  often  in  whole  or  in  part 
cartilaginous ;  perforated,  twisted,  bifurcated,  or  turned  forwards ;  but 
it  is  precisely  of  the  same  nature  as  the  rest  of  the  sternum,  and  not  a 
distinct  part.  When  the  eighth  rib  sends  a  cartilage  to  the  sternum, 
which  happens  sometimes,  the  little  cavity  for  its  reception  is  on  the 
border  of  tiie  ensiform  process. 

The  sternum  articulates  with  the  collar  bones  and  with  the  cartilagea 
of  fourteen  ribs.  By  sawing  it  through  transversely,  or  longitxidinaUyy 
the  loose,  spongy  texture  of  the  bone  is  displayed,  and  its  li^tnesa 
explained. 

Ossification. — ^To  the  middle  of  foetal  life  the  sternum  is  wholly 
cartilaginous.  After  a  time  five  ossific  germs  or  nuclei  appear  in  the 
manubrium  and  body  of  the  bone.  These  in  fact  may  be  viewed  as 
distinct  bones.  They  form  in  pairs,  but  not  always.  The  arrangemefit 
of  these  germs  explains  the  occasional  occurrence  of  a  longitudinal 
division  in  the  mesial  line  of  the  sternum ;  also  the  occurrence  of  holes 
or  deficiencies  in  the  bone  at  various  points. 

The  ensiform  cartilage  begins  to  ossify  soon  after  birth,  but  in  most 
instances  its  ossification  remains  imperfect. 

Perhaps  the  most  remarkable  circumstance  in  the  physiological  his- 
tory of  ihe  sternum  is  the  occasional  presence  of  two  additional  bones, 
called  epi-stemal,  and  articulated  w^ith  the  upper  border  of  the  manu- 
brium. They  are  of  rare  occurrence,  and  their  real  nature  has  not 
been  determined.     The  subject  belongs  to  philosophic  anatomy. 

THE  RIBS  AND  THEIR  CARTILAGES. 

The  ribs,  twenty-four  in  number,  twelve  on  either  side,  are  the 
osseous  arches  enclosing  the  chest.  The  sevm  superior,  having  carta* 
laginous  prolongations  to  liie  sternum,  are  called  true  ribs ;  st»no- 
vertebral;  the  remaining  five  on  either  side,  the  cartilaginous  iwt>> 
longations  of  which  do  not  extend  to  the  sternum,  are  called  fahe 
ribs,  or  astemaL  The  ribs  are  not  uniform  but  irr^ular  arches; 
they  increase  in  length  from  the  first  to  the  eighth,  decreasing  from 
this  to  the  last.  Their  breadth  decreases  from  the  first  to  the  last. 
They  vary  also  much  in  their  direction,  as  regards  the  vertebral 
colunm,  and  they  are  mostly  twisted  on  themselves. 

In  the  ribs  we  describe  two  surfaces,  two  borders,  and  two  extremi* 
ties.  The  external  surface  is  convex ;  the  internal  concave ;  both  are 
smooth.  The  superior  border  or  margin  is  rounded  and  smooth ;  the 
inferior  is  comparatively  sharp,  and  on  its  inner  side  is  marked  by  a 
groove  (sulcus  costalis)^  in  which,  or  near  to  which,  lie  the  intercostal 
vessels. 

At  the  vertebral  extremity  of  the  rib,  there  is,  1,  the  head  (capt- 
itdtan  costcB);  2,  the  rounded  neck;  3,  the  tuberosity  or  tubercle. 
Two  articular  facettes,  divided  from  each  other  by  a  ridge,  are  found 
on  the  heads  of  most  of  the  ribs ;  the  exceptions  will  be  mentioned 
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presently.  The  oater  saihtx  of  the  tabercle  is  diyided  into  two  parts; 
one  articular,  for  receiving  on  it  the  corresponding  articular  sorface  of 
the  transrene  process  of  a  dorsal  vertebra ;  to  the  other,  a  non-arti- 
calar  part  is  attached  to  the  oosto-transverse  ligament. 

Between  the  tubercle  and 
the  most  convex  part  of  the  ^-  *^*  -^^ 

body  of  the  rib  is  a  roufh 
line  called  the  angle.  The 
distance  between  the  tuber- 
cle and  angle  increases  from 
the  second  to  the  eleventh : 
in  the  first  they  run  toge- 
ther ;  in  the  last,  the  angle 
is  not  distinct. 

The  first  and  last  ribs  are 
peculiar;  the  eleventh  also 
merits  further  notice. 

The  first  rib  is  broad  and 
short,  and  nearly  horizontal. 
Two  slight  grooves  are 
readily  seen  on  its  upper 
rarikoe,  and  between  them 
is  a  rough  part,  to  which 
the  scalenus  is  attached.t 
On  the  grooves  rest  the  sub- 
clavian vessels,  the  vein  in 
front  of  the  little  rough 
surface,  and  the  artery  be- 
hind. The  tubercle  of  the 
rib  is  strong;  there  is  no 
angle  properly  speaking.  The 
neck  is  slender ;  the  sternal  end  of  the  rib  broad ;  and  the  head  pre- 
sents a  single  articular  surface,  imdivided  by  a  ridge. 

The  second  rib  may  also  be  readily  distinguished  from  the  others. 

The  eleventh.  The  head  has  an  undivided  faoette ;  it  has  no  sulcus. 
The  angle  is  scarcely  perceptible,  and  its  cartilage  is  said  to  float ;  that 
is,  is  unconnected  with  the  preceding  one. 

The  ivtlfth  cannot  be  mistaken  for  any  other.  It  has  no  angle, 
tabercle,  nor  groove ;  the  anterior  extremity  is  rounded,  the  cartilage 
short  and  floating. 

*  Fig.  60.— A.  First  rib,  right  side,  myper  sorface.— a,  the  head ;  5.  ^e  neck ; 
C  the  tabercle ;  d,  the  lower  margin  of  the  rib ;  ^  the  groove  for  lodging  the 
sobdATtan  tJttrj ;  /,  the  irregular  IwAing  sternal  end  of  the  rib.— B.  a,  the 
liead;  <  the  neck;  5,  the  tubercle;  c,  the  angle;  «,«, convex  surface;/,  con- 
cave forlaoe ;  g,  sternal  end  of  the  rib.— C.  sod  D.  the  Bth  and  :2tb  ribs :  a,  the 
head ;  <f ,  the  neck ;  5,  the  tubercle ;  c,  the  angle ;  t,  i,  A,  convex  or  oater 
sorCMse  of  the  rib;  /,  concave  sorCMe ;  nr,  sternal  end  of  the  rtb.— D.  Last  rib : 
a,  the  bead ;  c,  convex  surface ;  c,  concave  ditto ;  d,  sternal  end. 

f  The  precfae  nature  of  this  prqiecting  part  of  the  rib  has  not  yet  been  well 


Deification. — Each  rib 
Fpiphyseii.  Of  thes«,  one 
lubercle. 

Costal  Cartil40E8.— Each  rib  hn  a  cartilnge  of  prolongation. 
I.iiie  the  riba  thfy  rarj  in  direction,  breadth,  &c.  These  caitilages 
ar«  of  great  strength,  and  eminent);  elastic.  By  their  meaiu  the 
■even  true  ribs  ob  each  tide  are  coDn«:l«d  directly  to  the  sternum. 
Tbe  csrtJlages  of  the  eighth,  ninth,  and  tenth  ribe  are  connected  nitli 
each  other  merely,  and  with  the  seventh ;  the  two  last  renkaJD  apart. 
The  cartilageil  just  described  are  apt  to  ossify  in  olil  ag«,  especially  in 
men.     The  Krst  is  most  ^equently  found  0BS]^ied. 

Attachment  of  Muscles, — Numerous  muscles  are  attached  to  the 
walls  of  tbe  chest,  just  described.  The  iutercnatals  (ill  the  spuoa 
between  the  ribs ;  attached  to  the  first  and  second  there  are  the  ecaleni ; 
tfl  the  cartil^e  uf  the  first  the  aabcUvius ;  to  the  cartilngea  of  the  true 
ribs,  eicept  the  first,  the  pectoralis  major;  t«  the  bodies  of  the  third, 
fourth,  and  fifth,  the  pectoralis  minor.  In  addition  there  are  the  recti 
.    ■  Figi.  SI.— Ifale  and  Temale  rtbi,  to  sbow  the  dlBerence  In  tbeb-  cunes. 


OS  ISHOUKATUU.  73 

of  the  abdoaiai  tai  nmtaa  migniu ;  oblique  miucla  of  th«  iHidomeD ; 
diaphrumi  ibt  tocra  lumbalis  to  the  uigles  of  all  lh«  ribe;  tiu  Utis- 
nmui  doni;  KnMn*  poatiena,  raperior  and  iiifWiorj  leratorei  coa- 
tantm.  To  th«  iterniim  Krenl  mnscles  ait  ittachali  the  tttmo 
thjTmdf  ttterno  hyold,  ic 


Of  th«  bona  composing  llic  pelvis,  the  potteriar  wall,  compriBiug 
the  *acnl  «i>d  coccj-geal  mtebne,  have  beai  alread;  described.  These 
boD»  an  menl;  the  continuatioD  of  the  Tertebral  column.  There 
rauuD  but  the  great  hsonch  bone*,  the  <ma  imiomiaata,  raquiriog  a 
detuled  dcsmption. 

•  Fls.  SI.— Sighl  <■  ImtmilnatimL— a,  cnM of  Ux  lUiim ;  ^  anterior  mperior 
wpbtaat  junrtm  at  Itae  iUnni  i  d,  snlfrior  lod  toletior  lUtio ;  r,  Isdnm  or 
botcb  over  wbidi  paaoo  (be  was  miucle ;  /,  UeopobLc  i^bie,  esd  hort 
■mta]  ramiu ;  I.  angle  oT  the  |QH9 ;  k,  dwenliDg  nmui  of  thu  bone,  vb«v 
U  Jrtoi  the  vcnOine  nmni  at  the  iKbioa ;  I,  Inbeissllr  of  the  lichton ; 
k,  tbyn^  or  cpbtormtor  forameb  j  m.  muUler  idslk  Dotchi  n,  iplna  of  the 
iitUat  i  c,  p.  greater  sdaUc  nolch ;  (,  tDbemity  of  the  Liiiim  ssd  soperfor  and 
posterior  flpUyiiu  process ;  g,  pcalerlur  and  InTertor  ipiDDiu  proceHi  of  Ibo 
UhDD  ;  r,  tTTTgnUr  tnlcrreiiiiig  ftnrTs«  i  u.  donum  of  the  ULom.  Tlifl  cotyloid 
(■*1IT,  wtlh  IIS  iDdsira.  or  notcb.  la  aln  weii  Id  ibli  ilew. 
-f  Fl^sa^— l^fLQstDinnhiatiaD;  pelvic  or  deepsDTbLOe. — a,cr«toflhel]lii]Qi 

.._.  _  ._. .  — ■- jm  procew^  d,  sntfrloTaod  interior  eplDotu  pru- 

.^..erwblchpuaeoUH  psoas  mosde.    The  emlnenils 
Mi}  below  11 ;  i,  sngle  of  the  poben ;  *,  aHualkin  of  the 

" 'the  pDbes;  *,  tfajroid  foramen {  c,  groove 

e  pQbest  f,  tDberosity  of    the  bctalon; 

"    '      ■    ■  loB  J  p,  girsier  idallc  DOtdl  ( 

erior  spinous  process  \  f,  bbd- 
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OSSA  INNOMINATA — The  nameless  bcnes^ 

So  called  since  the  time  of  Galen,  from  the  irr^ularity  of  their 
Bhape,  forbidding  a  comparison  with  any  known  object,  are  placed  at 
the  sides  and  in  front,  forming  together  a  large  portion  of  the  walls  of 
the  pelyis.     On  each  we  have  the  following  parts  meriting  notice. 

The  ancient  anatomists,  whether  that  ihej  mistook  the  history  of 
the  bone,  or  were  at  a  loss  how  to  describe  so  complex  a  stractore, 
speak  of  it  as  if  it  were  composed  of  three  bones — the  ilimn,  ischion, 
and  pubes ;  that  is  to  say,  they  mistook  tiie  anatomy  of  the  child  for 
the  adult,  and  so  described  the  bone  when  in  an  imperfect  state,  and 
prior  to  the  complete  consolidation  of  all  its  component  parts.  Even 
as  to  the  number  of  these  component  parts  they  were  in  error,  aa 
we  shall  find,  when  describing  the  omfication  of  the  bone. 

But  as  the  names  given  to  these  three  parts  of  the  bone  are  still 
retained  in  all  descriptions  of  the  adult  bone,  it  may  be  well  for  the 
student  that  he  be  first  shown  the  bone  in  this  imperfect  state 
(skeleton  of  a  person  about  fifteen),  in  order  to  understand  that  what 
was  at  one  time  the  os  ilium  becomes  in  time  the  iliac  portion  of  the 
OS  innominatum.  A  drawing  of  the  young  bone  would  not  so  well 
answer  liie  purpose  as  an  inspection  of  the  young  bone  itself. 

Having  thus  a  clear  apprehension  of  what  is  meant  by  os  ilium,  os 
ischion,  and  os  pubis,  all  these  becoming  in  time  the  iliac,  ischiac,  and 
pubic  portions  of  the  bone,  I  shall  describe  the  os  innominatum  as  one 
bone,  which  it  really  is  in  the  adult,  avoiding  the  error  of  those  who 
still  persist  in  speaking  of  that  which  does  not  exist,  namely,  an 
adult  OS  ilium. 

The  adult  Os  Innominatum.  —  Broad,  flat,  and  exceedingly 
irregular  in  form  and  thickness.  On  the  external  surface  we  find, 
3 ,  the  dorsum  of  the  ilium ;  2,  the  superior  and  inferior  curved  lines 
dividing  the  bone  into  different  spaces,  to  which  strong  muscles  (the 
glutei)  are  attadied;  3,  the  tuberosity  of  the  ilium.  A  little  lower 
down  is  the  brim  of  the  acetabulum,  and  the  acetabulum  itself,  a  re- 
markably round  cavity  for  the  reception  of  the  head  of  the  femur.  In 
the  bottom  of  this  cavity  is  a  fovea  or  depression ;  somewhat  anteriorly, 
the  foramra  obturatorium  or  thyroideum ;  and  still  lower  the  external 
surface  of  the  pubic  and  ischiadic  portions  of  the  bone ;  of  the  parts 
of  each  called  the  bodies,  and  rami  of  the  pubis  and  ischion;  the 
horizontal  ramus ;  the  ascending  and  descending ;  lastly,  the  external 
surface  of  the  tuberosity  of  the  ischion,  on  which  tiie  trunk  rests 
whilst  sitting. 

Many  of  Uiese  parts  are  likewise  seen  on  the  inner  surface,  to  which 
we  may  next  advert. 

Internal  or  Abdominal  and  Pelvic  aspectt  op  the  Os 
INNOMINATUM. — 1.  The  iliac  fossa.  2.  The  linea  ileo-pectinea.  3, 
The  smooth  surfiM»  of  the  pubic  and  ischiadic  portions  of  the  bone. 
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Meayins. — Coxmected  with  these  is  nearly  all  the  diflScalt  anatomy 
of  the  bone. 

Commencing  at  the  crest  of  the  ilium,  there  is,— 1,  the  onter  and 
jxmer  margins  of  this  crest,  and  the  intermediate  surface ;  2,  the 
anterior  and  posterior  superior  spinous  processes  of  the  ilium ;  3,  the 
notches  following  these ;  4,  the  anterior  and  posterior  inferior  ^inoua 
processes  of  the  ilium.  Posteriorly»  the  tuberosity  of  the  ilium  is  best 
seen  in  this  yiew. 

Following  the  margin  anteriorly,  we  next  come  to  the  eminentia 
ileo-pectinea ;  the  misnamed  horizontal  ramus  of  the  pubis ;  the  crest, 
angle,  and  symphysis  of  the  same  portion  of  bone. 

Continuing  tiie  examination  of  the  bone  from  the  symphysis,  there 
18  the  sharp  edge  of  the  descending  ramus  of  the  pubes,  the  ascending 
ramus  of  the  ischion,  the  tuberosity  of  the  ischion,  the  lesser  sciatic 
notch,  the  spine  of  the  ischion,  the  greater  sciatic  notch,  the  inferior 
and  posterior  spinous  process  of  the  ilium,  which  has  been  already 
adrerted  to,  and  which  completes  this  brief  sketch  of  the  margins  of 
the  bone. 

What  remains  to  be  said  of  this  bone  may  conveniently  be  arranged 
mider  three  heads:  1,  what  r^ards  the  articulations  of  the  bone; 
2,  its  minute  anatomy  and  ossification ;  3,  when  viewed  in  connexion 
with  its  feUow  of  the  other  side  and  with  the  sacrum. 

1.  Articulations. — On  the  portion  of  the  bone  adjoining  the  sacrum 
there  is  an  extensive  surface,  partly  smooth,  partly  rough.  The 
smooth  is  the  articular  sur&ce,  and  is  called  the  fades  anricularis  ; 
it  corresponds  to  a  similar  surface  already  described  on  the  sacrum. 
Further,  the  os  innominatum  is  joined  to  the  corresponding  bone  of 
the  other  side  by  the  symphysis  pubis,  and  this  gives  rise  to  the 
triangular  space  below,  which  in  tiie  male  pelvis  is  called  the  angle 
of  the  pubes,  and  in  the  female  the  arch. 

2.  As  regards  the  minute  anatomy  of  the  hone  and  its  ossification.'-' 
By  their  upper  portion  the  bones  form  the  walls  of  the  false  pelvis; 
by  their  lower  they  assist  in  forming  the  true  pelvis.  The  crest  of 
the  ilium  forms  an  epiphysis  in  young  persons  which  is  long  in 
adhering  to  the  rest  of  the  bone. 

The  iliac  portion  of  the  bone  enters  into  the  composition  of  the 
acetabulum,  contributing,  with  the  bodies  of  the  other  two  portions 
(ischion  and  pubes),  to  form  the  acetabulum.  To  the  eminentia  ileo 
pectinea  is  attached  the  tendon  of  the  psoas  parvus,  when  that  muscle 
is  present. 

The  summit  of  the  symphysis  is  sometimes  called  the  angle  of  the 
pubes,  and  the  part  adjoining,  running  outwards,  is  called  the  crest. 
This  latter  may  be  divided  into  two  parts :  1,  that  nearest  the  angle, 
to  which  is  attached  the  rectus  muscle,  and  over  which  passes  the 
round  ligament  of  the  uterus  in  woman  and  the  spermatic  vessels  and 
cremaster  in  man ;  2,  the  sharp  continuous  edge  to  which  is  attached 
the  ligament  of  Gimbemat    This   sharp  edge  running  outwards, 
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gradually  becmnes  a  portion  of  the  linea  ileo-pectioea,  forming  the 
brim  of  the  pelvis. 

The  taberosity,  or  epine  of  the  pubes,  is  a  small  elevation,  more 
remarkable  in  woman  than  in  man,  in  which  terminates  outwards  the 
rounded  portion  of  the  crest  of  the  pubes.  It  has  been  much  attended 
to  by  the  philosophic  anatomist  from  its  supposed  connexion  with  the 
marsupial  bones,  found  developed  only  in  certain  animals.*  To  it  is 
attached  the  external  pillar  of  the  ring. 

The  body  of  the  isdiion  forms  about  two-fifths  of  the  acetabulum. 
Its  tuberosity  is  of  great  strength.  Between  the  spine  and  the  tube- 
rosity the  obturator  intemus  muscle  glides. 

The  acetabulum  is  also  called  the  cotyloid  cavity.  It  presents  two 
surftices,  one  encrusted  with  cartilage,  and  one  not.  Its  supercilium, 
or  margin,  is  unequal,  and  it  presoits  a  deep  notch  in  front. 

To  conclude.  The  os  innominatum  is  formed  originally  of  three 
larger  centres  of  ossification  and  of  a  smaller  one  developed  in  the 
bottom  of  the  acetabulum  at  a  certain  age,  and  of  four  epiphyses, 
which  show  themselves  about  the  age  of  puberty : 

1.  One  forming  the  crest  of  the  ilium. 

2.  A  second,  not  always  present,  forming  the  anterior  and  inferior 
spine  of  the  ilium. 

3.  The  tuberosity  of  the  ischion. 

4.  The  inner  margin  of  the  pubes. 


THE  PELVIS. 


The  pelvis,  formed  of  the  bones  just  described,  and  of  the  sacrum 
and  coccyx,  merits  the  most  careful  examination  on  the  part  of  the 


Fig.  64.t 


student.  Let  him  enu- 
merate every  part  of 
the  anatomy  visible; 
here  we  may  attend 
only  to  certain  forms 
resulting  from  the 
union  of  all  the  bones. 
1.  The  symphysis  of 
the  pubis,  its  form  and 
varieties,  2.  The  angle 
or  arch  (subpubic  arch) 
beneath  it.  3.  The 
form  and  position  of 
the  foramina  obtnrato- 

ria.    4.  The  sacro-sciatic  notches  converted  into  holes  by  the  presence 

of  the  sacro-sciatic  ligaments. 

*  OmithorbTnchTui,  wombat,  kangaroo,  &c. 

t  Fig.  64.— Introitus  or  abdominal  entrance  of  the  true  pel\1s.— The  lines 
a.  b,  c,  d,  mark  the  antero-posterior,  oblique,  and  transverse  diameters  of  the 
aiMlonUDal  entrtdice  or  intruitus. 
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Intmully,  Ui«  dirisiaD  of  the  cavity  into  two  parts  hj  the  linn 
ileo-pedinei,  the  cmt  nml  lymphjaiB  of  th«  pubes,  sod  the  anterior 
and  superior  mai^  of  the  base  of  the  sacmni  (pronumtory);  Ihia  lint 
to  fomiHl  dlridet  the  pelria  into  two  cavities ;  the  upper,  tailed  false, 
tlbe  lower,  the  tnie  pelvis;  the  pasu^  between  is  the  introitns  or 
t,  by  which  the  head  of  the  child  must  pass  iato  th* 


back,  betwem  the  lum- 
bar Tertebrs  and  the 
more  elevated  parts  of 
It  of  the  ilinm. 
loriy  there  is  the 


the     pelvis      preseDts 

three  btmy  projectioas 

■od  three  d«ep  notches.     The  oiseons  projection 

toberoaties  of  (he  iscluoa  and  the  coccygeal  booes ;  the  nolcbea  are 

the  pubic    arch,    and    the    sacro- 

The  pel™  is  pl>c«d  obliquely  on 
the  trunk,  and  the  true  angle  whjrb 
it  farms  has  beoi  bat  lately  deler- 
Diiiial.  For  its  exact  position,  see 
the  figures  of  the  mtire  skeleton. 
The  annexed  figure  ahowi  this  ob- 
liquity ;  it  also  gives  a  view  of  the 
interior  of  the  osseoos  pelvis,  of  the 
tight  side. 

By  this  obUqtie  position  of  the 
pdvis  the  crest  of  the  »T™[JipiB 
comn  to  be  placed  mach  lower  (3 
inches  and  9  or  10  lines)  than  the 
promontory  of  the  sscrum ;  and  the 
introitns  of  the  pelvis  is  directed 
ro^watd^  the  edt  bu^ards.  Th* 
obliquity  of  the  pelvis  is  grcaleat  in  the  very  young. 

*  FIc.  M^PeiliBSl  exit  of  ibe  pelvis,  temal 
nsrfe  m  antanHpostnior,  oblique,  sod  transve 
the  pelvis,  looklnc  tomids  the  periuenm. 

t  Fig.  H.-SKdi>n  oC  Ibe  pelvis.  [1^1  side,  se 
theoesl  of  the  Ulom;  |>.cn*l  or  sptnoDg rldgt  >,,  —^  _uuu,,y,  vv,u.jec, 
bgnce  dlvldtd  Hke  the  lacnan,  mestall;  and  loDglindliuilIr  i  n,  n.  Indies  of  ihe 
«k  and  ML  Inmhar  itnebr^  sad  of  the  Ive  iscn],  divided  mealiUy ;  n,  points 


SLs; 

rs.-i'i5 

from  within 

-D,  portion  ol 
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Axis  of  the  cavity  of  the  true  pelvis. — By  this  is  meant  an  ideal  line 
transmitted  through  the  false  pelvis,  equidistant  from  all  its  walls,  and 
passing  through  the  centre  of  the  entrance  and  outlet ;  but  such  is  the 
form  and  direction  of  the  walls,  that  the  upper  and  lower  portions  of 
the  carity  of  necessity  have  a  different  axis — one  for  the  outlet  and 
lower  portion,  another  for  the  inlet  and  upper  portion.  By  the  mobi- 
lity of  the  coccyx  the  axis  of  the  outlet  shifts  backwax^  and  foiv 
wards,  or  varies. 

In  the  natural  and  living  condition  there  are  other  circomstaaces 
affecting  Ihis  important  cavity. 

In  most  women  the  soft  parts  composimg  the  articulations  relax 
before  and  during  delivery,  and  thus  facilitate  birth.  Such  a  condition 
materially  facilitates  the  birth  of  the  child,  and  affects  the  measure- 
ments of  the  interior  of  the  pelvis,  with  which  it  is  right,  however,  that 
the  student  be  acquainted. 

Dimensions  of  the  Male  and  Female  Pelvis,  according  to  Meckel, 

Male.  Female. 

In.  line.  In.  line. 
From  one  anterior  and  superior  spinous  process 

to  the  other 78  86 

Between  the  middle  of  the  crest  of  the  iliac    .83  94 

Transverse  diameter] 46  50 

Oblique     .     .     .     rinlet 4    5  4    5 

Antero  posterior      ' 40  44 

Transverse    ••) 40  48 

Oblique    ,     .     .      >cavity 5    0  5    4 

Antero  posterior      J 50  48 

Transverse    ..).t,..,...30  45 

Anteroposterior      J®"^*®^ 33  44 


BOXES  OF  THE  SUPERIOR  OR  THORACIC  EXTREMITIES. 

The  upper  extremities  are  composed  of  the  following  r^ons :  the 
shoulder,  arm,  fore-arm,  and  hand. 

BONES  OF  THE  SHOULDER. 

These  are  two  in  number  in  each  limb,  the  scapula  and  clavicle,  or 
collar-bone. 

to  the  sacro-fliac  articulation ;  a,  anterior  part  of  the  crest  of  the  ilinm ; 
6,  anterior  and  snperior  spinous  process  of  uie  ilium ;  c,  anterior  and  inferior 
i^iinous  procees ;  9,  concavity  of  the  ilinm  ;  d^  horizontal  ramos  of  the  pubes ; 
e,  angle  of  the  pubes ;  /,  cartHaginons  disc  forminK  ^ith  the  opposing  bone  the 
qrm^iysis ;  A,  obttu-ator  foramen ;  also  called  thyroid ;  g,  tuberosity  of  the 
ischlon ;  i,  smaller  sdatic  notdi ;  k,  spine  of  the  isduon ;  I,  greater  sdatic  notch. 
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Of  the  Clavicle — Clavicula  Fig.  67* 

M  juguii, — The  position  of   the 
claricle  between  the  acromion  of  the 
tcapola  and  the  manubrium  of  the 
Bteninm,  with  both  of  which  it  arti- 
colates,  is  readily  understood.     It 
may  be  described  as  a  long  bone,  that 
is,  as  composed  of  body  or  middle 
party  and  two  extremities.     It  pre- 
aents  sexual  differences,  being  gene- 
rally slenderer  in  woman.     To  put  the  bone  in  a  right  position,  and  to 
determine  to  which  shoulder  it  belongs,  hold  it  horizontally,  placing 
the  larger  extremity  outwards,  and    tiie  smooth    rounded    surfiioe 
saperiony. 

Body,  or  middle  part, — Its  upper  surface  is  rounded  at  the  inner, 
and  broader  and  flatter  towards  the  outer  part.  The  trapezius  and 
davicular  portion  of  the  sterno-cleido-mastoideos  muscle  are  attached 
to  this  suifaoe  of  the  bone,  leaving  an  interval  between  them.  On 
the  lower  surfiux  of  this  middle  portion  of  the  bone,  near  the  sternal 
extremity,  is  a  rough  impression  for  the  attachment  of  the  costo- 
clayicular  ligament ;  in  the  middle  a  longitudinal  groove ;  also  a  foramen 
for  the  passage  of  the  artery  of  the  medulla ;  in  the  groove  are  received 
the  fibres  of  the  subdaviua  muscle ;  externally  a  prominent  ridge,  to 
which  are  attached  the  coraco-clavicular  ligaments.  The  anterior  edge 
of  the  middle  part  is  broad  and  convex  internally,  narrow  and  concave 
externally;  to  the  former  is  attached  the  pectoral  muscle,  to  the 
latter  the  deltoid.  The  posterior  edge  is  thick,  rounded,  concave,  and 
smooth. 

Sternal  or  mtemal  extremity. — Thicker  than  the  rest  of  the  bone, 
and,  in  the  fresh  state,  encrusted  with  cartilage.  Ligaments  are 
attached  nearly  all  round  this  extremity.  The  lower  and  posterior 
angle  is  much  more  prominent  than  the  others. 

Acromial,  external,  or  scapular  extremity — is  articulated  with  the 
acromion  process  by  a  narrow  articular  sur&oe.  Numerous  small 
vascular  apertures  may  be  observed  upon  it. 

Structure. — ^The  body  is  composed  of  a  thick  layer  of  compact  tissue 
externally  and  of  a  spongy  and  areolar  tissue  internally.  There  is 
no  medullary  canal.  The  extremities  are  composed  of  areolar  tissue, 
covered  by  a  thin  plate  of  compact  tissue. 

Development. — ^By  three  germs  or  nuclei,  one  for  the  body  and  two 
for  the  extremities,  ossification  appears  very  early  in  this  bone.     The 

*  Tig,  67.— A.  Right  collar-bone,  upper  surface.— <i,  sternal  extremi^r  of 
the  bone,  artlcalar  Caoette ;  b,  c,  shaft  of  the  bone,  inner  edge ;  A,  a,  shaft, 
outer  edge ;  d,  acromial  extremity.— B.  Same  collar-bone,  lower  smfaoe.— a, 
sternal  end ;  &,  shaft ;  h,  p,  outer  rounded  surface  or  edge ;  c,  tuberosity  for 
the  attachment  of  the  oonoid  and  trapezoid  ligament;  /,  opening  to  admit  the 
nourishing  artery  of  the  bone ;  d,  acromial  end ;  e,  articular  UceiVc,  connecting 
the  bone  with  the  scapula. 
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Of  THE  SCAPOLA.— This,  the  more  important  bone  of  the  ihouHsr, 
ii  «tuat«d  at  the  upper  and  back  part  of  (he  rhect;  it  eitcndi 
from  the  Iirtt  l«  about  the  MTenth  rib,  and  ii  looBelr  conDecl«d  by 
muscles  to  the  head,  the  ribs,  and  ipiDa]  column.  Tri>ui|riiUr,  fiat, 
and  thin,  it  pretenta  two  upects,  eitemal  and  intnnal ;  tfaree  audits, 
anterior,  superior,  and  posterior,  and  so  majij  margins,  cervical,  ipinni, 
and  njdlloiy.  To  determine  to  which  ahouldi^r  it  iKlon|^,  place  the 
concave  aurfaoB  towaids  the  cheat,  and  the  artionlar  surface  (glenoid 
cavity)  eiternallf. 

On  the  posterior  or  doraal  aspect  are  seen,  lat,  the  spine  (ij/ina 
xcapala) ;  this  commences  b;  a  smooth  triangular  suiHace,  noir  Ih* 
spinal  margin  or  costs  of  the  scspula.  EitemalTy,  the  spine  tenmnalea 
in  the  acromion  process,  on  which  may  be  seen  a  small  articalar  facettf . 

To  the  spine  are  attached,  superiorly,  the  trapezius ;  inferiorly,  the 
deltoid.  It  diTidea  this  sur^ce  of  the  scapula  into  tiro  unequal  parts ; 
that  above  the  spine  b  called  foesH  supra-spinata ;  that  beloir  it  the 
loasa  ialr».<pinala.  These  are  filled  respectively  by  the  supra  and 
Infira-ipiDatus  muaclei. 


•Fig.  <j 


snwi1«t 


l«  of  IhD  >plnr. 


1  posTerior  r 


hfcJe  ;  fft  axillary  mar^n  ;  h,  iplual  or  verLebml  mai^n  ;  A:,  It 

poflTerlor  anflle  ;  e,  acrumloD ;  d,  anicalsr  fuetle ;  e,  gleitoU  cs 
g,  aii[[ai7  mu^ ;  t,  loferlur  soRLe ;  A,  vertebral  margin. 

I  Fig.  TO.— Ri(Slt  i™pllLJ^  Tiewal  Milertarlx.— a,  torsciiW  1 
-'-ir  ang> :  c,  •cromiDn  and  ijilne  i  d,  cervli ;  t,  /,  glcnuld  ca 
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On  the  snrfiice  called  foesa  infra-spiiiata  is  seen  a  ridge,  to  which  an 
aponenrwifl  is  attached,  common  to  the  infra-epinatus,  teree  major,  and 
teres  minor  muacles.  Between  this  ridge  and  the  axillary  margin  of 
the  hone  is  a  long  sorfiux,  divided  into  twoby  another  ridge,  deecoxiing 
from  that  edge,  and  joining  the  preceding  at  an  acute  angle.  The 
upper  and  narrow  portion  or  this  surface  gives  attachment  to  the  teres 
minor ;  the  lower  and  broader  to  the  teres  major. 

Internal  or  cottal  aspect* — Concave,  and  inclined  forwards,  it  forms 
the  subicapular  fossa.  Ridges,  more  or  less  prominent,  divide  this 
snr&oe  into  several  broad  and  snperfidal  grooves,  occupied  by  the 
fiudculi  of  the  subscapular  muscle.  Two  plain  surfaces  may  be  seen 
behind  the  subscapular  fossa,  above  and  below,  to  whidi  the  serratus 
magnus  muscle  is  attached. 

Cervical  edge,  or  costa. — In  this  edge,  which  is  shorter  than  the 
others,  is  a  notch,  converted  into  a  foramen  by  a  ligament.  The  supra- 
scapular nerve  passes  through  the  notch  below  the  ligament,  and  the 
supra-scapular  artery  above  it.  The  omo-hyoideus  is  attached  partly 
to  this  ligament,  partly  to  the  adjoining  portion  of  the  margin.  The 
coracoid  process  terminates  the  margin  anteriorly.  To  this  process 
are  attached  the  ooraco-clavicular  ligaments,  superiorly;  the  lower 
snrfiKe  is  smooth  and  concave.  The  pectoralis  minor  muscle  is  attached 
to  the  anterior  edge  of  the  process ;  the  acromio  coracoid  ligaments  to 
its  posterior  edge ;  the  short  head  of  the  biceps  and  ooraoo-brachialis 
muscle  to  its  extremity  or  summit. 

Verid)ral  or  spinal  edge^  or  oosta, — This  edge  is  also  named  the  hoKi 
is  turned  towards  the  vertebral  column,  and  hence  its  name;  the 
riiomboid  muscles  are  more  immediately  attached  to  it ;  the  levator 
anguli  scapula  terminates  in  the  superior  angle. 

Axillary  nuayin  or  edge — ^is  much  thicker  than  the  others ;  it  looks 
towards  the  axilla.  To  a  groove  near  the  upper  part  is  attached  the 
scapular  head  of  the  triceps  extensor  muscle ;  the  teres  minor  is  con- 
nected to  this  edge  posteriorly.  The  inferior  angle,  where  this  edge 
meets  the  spinal,  is  thick  and  rounded ;  the  teres  major  embraces  it, 
and  some  fibres  of  the  latassimus  dorsi  overlap  it :  occasionally  this 
muscle  is  strengthened  by  some  fibres  attached  to  this  portion  of  the 
scapula. 

A  notdi  is  occasionally  found  on  this  edge  in  which  passes  the  dorsal 
branch  of  the  subscapular  artery;  a  short  ligament  protects  the 
artery. 

The  glenoid  cavity  is  the  articular  surface  on  which  plays  the  head 
of  the  humerus ;  its  circumference,  like  that  of  the  cotyloid  cavity,  is 
surrounded  in  the  fresh  state  by  a  fibro-cartilaginous  rim,  into  which 
runs  at  the  upper  part  the  long  toidon  of  the  biceps.  The  glenoid 
cavity  is  supported  by  the  oervixoollum,  or  neck  of  the  scapula;  to 
this  is  attached  the  fibrous  capsule  of  the  articulation. 

Structure, — ^The  scapula  varies  much  in  thickness.  In  the  middle 
of  the  supra  and  infra  spinous  fosse  it  is  entirely  compact,  thin,  and 
trao^nrent.    On  the  neck  and  anterior  angle  generally  the  bone  is 

o 
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thick  and  strong,  and  abounda  with  areolar  tisaae.  VascoUr  openings 
are  seen  on  Tarious  surfaces  of  the  scapula. 

Dmelopment. — ^This  takes  place  by  six  or  seven  points  of  ossiiica- 
tion ;  1,  one  for  the  body  of  the  bone ;  2,  one  for  the  glenoid  cavity ; 
3y  one  for  the  summit  of  the  coracoid  process ;  4,  one  for  the  upper 
sur&ce  and  summit  of  the  acromion ;  5,  one  for  the  spinal  nuuqgin ; 
6,  one  for  the  lower  angle ;  7,  one  for  the  base  of  the  coracoid  process. 

The  coracoid  process  is  viewed  by  the  philosophic  or  transoendoital 
anatomist  as  a  rudimentary  clavicle  ;  he  calls  it  in  the  skeleton  of  the 
bird,  for  example  (where  it  extends  to  the  sternum),  the  coracoid  clavicle. 


SKELETON  OF  THE  UPPER  EXTREMrri£& 
BONES  OF  THE  ARM. 

The  Humerus  {Os  humeri f  os  brachit), — ^This  bone  is  the  largest 
of  the  upper  extremities.  Placed  between  the  scapula,  and  the  ndius 
and  ulna,  it  articulates  with  these  three  bones.  Long  and  irregularly 
cylindrical,  twisted  on  itself,  it  is  easiest  described  as  composed  of  a 
body  and  two  extremities,  upper  and  lower. 

The  body,  rounded  above,  somewhat  triangular  below,  is  divided 
into  an  anterior  and  posterior  surfiEuse  by  two  lines,  an  external  and  an 
internal ;  these  are  also  somewhat  anterior  and  posterior.  Trace  these 
lines  from  the  inner  and  outer  condyles  of  the  bone,  where  they  seem 
to  conmiience,  or  at  least  where  they  are  well  marked ;  for  as  they 
ascend  upwuds  they  gradually  become  effaced.  Intermuscular  apo- 
neuroses are  attached  to  these  lines  or  ridges.  The  external  ridge 
is  interrupted  about  the  middle  by  a  groove  or  oblique  depression,  in 
which  runs  the  musculo-spmal  nerve  and  superior  profunda  artery. 

The  internal  and  posterior  line  or  ridge. — Tracing  this  line  from 
the  inner  condyle,  we  find  about  an  inch  above  the  condyle  a  small 
osseous  eminence  or  process,  the  suprarcondyloid  process,  varying 
much  in  size,  but  seldom  altogether  absent.  It  is  this  process  much 
enlarged,  wUch  in  the  carnivorous  animals  unites  with  the  inner  con- 
dyle, forming  an  aperture  through  which  run,  from  behind  forwards, 
the  median  nerve  and  humeral  artery.  I  have  once  seen  this  arrange- 
ment in  man ;  the  process  was  of  unusual  length,  and  was  united  to  the 
inner  condyle  by  a  short  ligament :  the  great  artery  and  nerve,  deviat- 
ing from  their  usual  course,  followed  that  which  we  find  to  prevail  in 
the  camioora. 

Posterior  swface  of  the  body  of  the  hone, — Rounded  superiorly, 
broad  and  flat  inferiorly,  it  is  covered  throughout  nearly  its  whole 
eitent  by  the  triceps  extensor  muscle ;  the  medullary  vessels  pass  into 
the  anterior  by  a  small  aperture  near  the  inner  edge  or  line  at  the 
point  of  attachment  for  the  coraco-brachialis  muscle. 

Anterior  surface, — The  groove  seen  superiorly  is  the  bicipital 

^—  ^Mging  the  tendon  of  the  biceps ;  the  groove  presoits  two  lips  or 

to  the  outer  is  attached  the  tendon  of  the  pectoralis  major 

to  the  inner,  and  especially  to  the  bottom  of  the  groove,  the 
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Fig.  72  .• 


tendons  of  the  UtisBimus  doni  and  teres  major  muscles.  Farther  on 
the  shaft,  about  the  middle,  is  the  rough  surface  or  impression  for  the 
attachmoit  of  the  deltoid. 

Upper  or  scapular 
end  cf  the  horn, — Here 
we  haTe,  1,  the  head  of 
the  boiM,  when  fresh 
encmsted  with  carti- 
lage, articnlating  with 
the  glenoid  caritj  of  the 
8CI4>qLi  ;  this  is  followed 
by  a  slightly  contracted 
port  called  the  anatomi- 
cal neck  of  the  humerus; 
beneath  this  follow  two 
eminences,  the  laiger 
and  smaller  tuberosities. 
To  the  larger,  which  is 
mailed  externally  by 
three  flat  sur&oes,  are 
attached  the  supra  and 
infra  spinatus  and  teres 
minor  muscles :  to  the 
smaller  tuberosity  is  at- 
tached the  subs^pula- 
ris.  The  bicipital  groove 
already  spoken  of  sepa- 
rates these  tuberosities. 

The  lower  extremity 
is  the  most  complex  part 
of  the  bone.    There  are, 

1,  the  inner  conlyle; 

2,  the  outer  condyle: 
these  projections  are  in 
no  shape  condyles,  and  ou^t  to  have  been  differently  named.  The 
external  is  also  sometimes  called  the  extensor  condyle,  from  the  dr- 
cumstanoe  that  the  extensor  muscles  are  mostly  attached  to  it :  the 
inner  for  the  same  reason  is  called  the  flexor  condyle.  The  external 
and  internal   lateral  ligaments  are  attached  to  tliese  condyles;  3,  a 

*  Itg.  7S  .—A.  Rlc^t  homenu,  anterior  sorfsoe.— a,  bead  of  the  bone ;  6, 
anatomical  neck  of  the  humerus ;  e,  greater  tuberosity ;  d,  smaller  tuberotdty ; 
«^  bicipital  groove  ;*/,  r,  g^  t,  A,  r,  absft,  external  and  Internal  edges ;  i,  creet 
raaning  to  the  outer  condyle  of  the  hmneras ;  p,  outer  condyle ;  o»  smaller 
head ;  1^  fanner  edge  of  the  trochlea ;  k^  inner  ooiMlyle ;  m,  anterior  and  internal 
fovea»  tea  lodging  the  coraooid  process  of  the  nlna  during  violent  flexion  of  the 
ftiieaim. — ^B.  B^t  humems,  ss  seen  posteriorly  .--a,  h^  of  the  bone ;  6.  ana- 
tondcsl  neck ;  e,  larger  tuberosity ;  /,  shaft ;  p,  a,  twisted  form  of  the  shan  and 
groove  for  the  passage  of  a  bruich  of  the  rsi^l  or  musculo  spiral  nerve  and 
artery  ;  i,  oresi  running  to  p,  the  extenud  condyles ;  ik,  t,  inner  condyle ;  I,  tro- 
chlea or  pulley.  About  an  Indi  lUwve  the  Inner  condyle ;  fc,  there  exists  in  nearly 
every  humerus  a  vestige  of  the  supracondyloid  process.   (See  the  text.) 
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rounded  eminence,  the  capitolum,  or  smaller  head  of  the  hiimenu :  on 
this  plays  the  disc  of  the  radius ;  it  is  an  articular  surface,  and  placed 
rather  on  the  anterior  aspect  of  the  bone;  this  is  followed  by  the 
trochlea  or  pulley,  on  which  plays  the  larger  sigmoid  cavity  of  the 
ulna.  These  articular  surfaces  merit  the  pecul^  attention  of  the 
student.  The  pulley  (trochlea)  is  placed  obliquely  from  before  back- 
wards ;  it  extends  to  the  posterior  aspect  of  the  bone,  which  is  not  the 
case  with  the  articular  surface  called  the  capitulum. 

Above  the  trochlea  is  a  fovea,  or  depression,  and  another  above  the 
capitulum.  Above  the  trochlea,  on  the  posterior  surface  of  the  bone, 
is  a  much  deeper  fossa,  or  depression,  for  receiving  into  it  during  the 
extension  of  the  fore  arm,  the  ancon  process  of  the  ulna :  the  coronoid 
process  of  the  same  bone  is  received  partly,  during  flexion,  into  the 
anterior  supra  trochlear  fovea. 

The  muscles  attached  to  the  bone,  reckoning  from  above  downwards, 
are,  posteriorly,  the  triceps ;  anteriorly,  externally,  and  internally,  the 
deltoid,  coraoo  brachialis,  biceps,  brachialis  flexor,  pectoralis  major, 
latissimus  dorsi,  teres  major,  supra  spinatus,  infra  spinatus,  teres 
minor.  To  the  external  ridge,  or  border,  and  condyle,  are  attached 
the  supinator  radii  longus,  extensor  carpi  radialis  longior,  extensor 
brevior,  extensor  communis,  extensor  carpi  ulnaris,  anconeus,  supinator 
brevis ;  to  the  inner  condyle  diiefly  the  flexors,  pronator  radii  teres, 
flexor  carpi  radialis,  palmaris  longus,  flexor  ulnaris,  and  flexor  digi- 
torum  sublimis. 

Ossification. — At  birth  the  shaft  of  the  humerus  is  ossifled  nearly 
throughout  its  whole  length,  but  the  ends  are  cartilaginous.  At  various 
periods  osseous  points  or  germs  appear,  namely,  1,  in  the  head  of  the 
bone ;  2,  in  the  tuberosities ;  3,  these  unite  after  a  time,  and  form  one 
large  epiphysis,  which  does  not  unite  with  the  shaft  until  about  the 
age  of  twenty.  In  the  lower  end  of  the  bone  there  is  a  nucleus  for 
the  small  h^,  a  second  for  the  inner  condyle.  About  twelve  years  a 
third  appears  in  the  inner  side  of  the  articulating  suriace,  and  at 
thirteen  or  fourteen,  in  the  external  condyle,  an  ossific  germ  appears. 
At  sixteen  or  seventeen  years  the  external  condyle  and  the  two 
germs,  now  united,  forming  the  articular  surfaces,  imite  with  the 
shaft;  the  inner  condyle  unites  at  eighteen.  This  happens  at  the 
lower  extremity  of  the  bone,  whilst  the  epiphysis  at  the  upper  con- 
tinues disunited  until  about  the  twentieth  year. 

Of  the  Radius. — Of  the  two  bones  composing  the  skeleton  of  the 
fore  arm,  the  radius  is  esteemed  to  be  the  more  important.  It  is 
with  it  that  the  hand  is  chiefly  articulated,  and  on  its  integrity  depend 
the  movement  of  pronation  and  supination,  which  characterize  so  re- 
markably the  human  hand.  The  axis  of  the  bones  of  the  fore  arm 
differs  from  that  of  the  humerus,  a  fact  pre-indicated  by  the  direction 
of  the  trochlea  or  puUey  of  the  humerus. 

The  radius  bone  is  shorter  than  the  ulna  by  nearly  the  length  of 
^■^  ancon  process,  called  also  olecranon  of  the  cubit.    It  is  stronger 
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A  rough  prominenoe,  the  tuber  radU,  bicipital  tuberosity  of  the 
radius,  terminates  the  body  superiorly,  giving  attachmoit  by  its  inner 
and  back  part  to  the  tendon  of  the  biceps  muscle.  A  bursa  protects 
the  tendon  and  bone.  Above  the  tuberosity  is  the  neck  of  the  bone, 
surmounted  by  the  head.  The  upper  surface  of  the  head  is  hollowed 
out  into  a  circular  cavity,  articulating  with  the  smaller  head  of  the 
humerus;  on  the  inner  side,  the  head  of  the  radius  rotates  in  an 
articular  cavity  (lesser  sigmoid  cavity)  of  the  ulna ;  both  surfaces  are 
encrusted  with  cartilage  when  frrah. 

Inferiorly,  the  radius  becomes  broad  and  thick ;  anteriorly,  flat  and 
broad.  To  the  prominent  line  which  limits  the  bone  in  this  direction, 
the  anterior  ligament  of  the  wrist  is  attached.  Posteriorly  at  this 
extremity  the  bone  is  convex  and  marked  with  grooves,  in  which  run 
the  tendons  of  the  extensor  secundi  intemodii  pollicis,  the  extensor 
communis,  and  extensor  indicis;  also  of  the  extensor  carpi  radialis, 
longior  and  brevier.  Other  grooves  exist  for  the  tendons  of  the 
extensores  ossis  metacarpi  pollicis  and  primi  intemodii.  There  is  a 
small  but  prominent  portion  of  the  bone  dividing  these  grooves  from 
each  other,  and  serving  as  a  sort  of  pulley,  around  which  plays  the 
tendon  of  the  extensor  secundi  internet  pollicis. 

On  the  outer  side  of  the  bone  is  the  styloid  process,  to  which  is 
attached  the  external  lateral  ligament  of  the  wrist ;  on  the  inner  side 
is  the  sonilunar  articular  cavity,  whidi  receives  the  rounded  extremity 
of  the  ulna.  Inferiorly,  the  surface  of  the  radius  is  wholly  articular; 
it  presents  two  surfaces,  unequal  in  extent,  and  divided  finom  each  other 
by  a  slight  ridge.  The  outer  rests  on  and  articulates  with  the  scaphoid 
bone ;  the  inner  with  the  semilunar.  The  triangular  ligament  of  Weit- 
brecht  (a  fibro-cartilage)  is  firmly  attached  to  the  inner  edge  of  this 
articular  surface,  thus  continuing,  as  it  were,  by  being  interposed 
between  the  multangular  bone  and  ulna,  the  level  of  the  carpal  articu- 
lation of  the  bones  of  the  fore  arm ;  a  beautiful  mechanism,  on  which 
depends  much  of  the  motion  of  the  hand.  By  means,  also,  of  this 
triangular  ligament,  the  radius  and  ulna  are  firmly  connected 
inferiorly. 

Attachment  of  muscles, — The  biceps  flexor  is  attached  to  the  bicipital 
tuberosity;  the  pronator  radii  teres,  supinator  brevis,  and  flexor  sublimls, 
to  the  oblique  line  leading  from  the  bicipital  tuberosity ;  the  pronator 
quadratus  to  the  inferior  fifth  of  the  bone  anteriorly ;  the  extensores 
pollicis  to  the  posterior  surface ;  the  pronator  teres  to  a  rough  surface 
on  the  external  margin ;  to  the  lower  end,  a  little  above  the  styloid 

{irocess,  is  the  attachment  of  the  supinator  longis.     The  radius  articu- 
ates  with  the  humerus,  the  ulna,  the  scaphoid,  and  semilunar  bones. 

Ossification. — It  grows  from  three  points,  one  for  the  shaft,  and  one 
for  each  of  the  extremities;  these  form  the  epiphyses  which  ultimately 
unite  with  the  shaft. 

The  Ulna. — The  ulna  occupies  the  inner  side  of  the  arm.    Long  and 
"-■r,  it  is  much  more  difficult  of  description  than  the  sphenoid. 
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The  body  or  shaft  has  three  surfitces  and  three  lines,  sufficiently 
prominent.  These  sorfiues  decrease  from  above  downwards.  The 
anterior  surface  is  grooved  deeply  for  the  attachment  of  the  flexor  pro- 
fundus ;  but  inferiorly  the  bone  becomes  round  and  subcutaneous.  On 
this  surface  u  the  foramen  for  ihe  passage  of  the  medullary  artery. 
The  flexor  profundus  also  covers  a  large  portion  of  the  inner  surface. 
The  posterior  surface  is  somewhat  rough,  and  divided  by  a  line  into  two 
portions;  to  the  uj^r  or  smaller  ia  attached  the  anconeus;  to  the 
lower,  extending  to  the  lower  end  of  the  bone,  is  connected  the  extensor 
of  the  thumb. 

At  the  upper  extremity  there  is,  1st,  the  olecranon  or  anoon  process ; 
2d,  the  coroDoid.  These  bound  the  cavity  by  which  the  ulna  articulates 
with  the  trochlea  of  the  humerus.  To  the  rough  tuberosity  near  the 
summit  of  the  olecrauMi  is  attached  the  tendon  of  the  triceps  mnsde.  To 
the  anterior  suiiaoe  of  the  ooronoid  process,  which  is  rou^,  is  attached 
the  tendon  of  the  brachialis  flexor. 

The  greater  sigmoid  cavity  is  the  articular  hollow  of  the  ulna, 
adapted  to  the  trodilea  or  pulley  of  the  humerus;  the  smaller  sigmoid 
cavity,  the  smooth  depression  at  the  outer  side,  though  continuous  with 
the  greater,  on  whidi  the  head  of  the  radius  rotates  during  pronation 
and  supination  of  the  hand. 

The  inferior  end  of  the  bone  is  slender  compared  with  the  upper.  On 
it  are  situated  two  eminences,  namely,  the  head  of  the  ulna  and  the 
styloid  process.  The  head  is  an  articular  surfiice,  is  encrusted  with 
cartilage,  and  presents  two  sur&oes ;  the  inferior  corresponding  to  the 
fibto-cartilage  of  Weitbrecht ;  the  external  to  the  semilunar  notch  of 
the  radius.  The  styloid  process  projec^ts  downwards ;  to  it  is  attached 
the  internal  lateral  ligament  of  the  wrist-joint. 

The  muscles  attadied  to  this  bone  are  the  flexor  digitorum  pro- 
fundus; the  pronator  quadratus;  the  anconeus;  the  extensor  carpi 
ulnaris,  supinator  radii  brevis ;  extensores  pollicis,  and  extensor  indicis ; 
an  aponeurosis,  common  to  the  flexor  carpi  ulnaris,  flexor  profundus, 
and  extensor  ulnaris,  attaches  these  muscles  to  the  posterior  line.  The 
tiioeps  is  attached  to  the  olecranon,  and  the  brachialis  to  the  anterior 
rou^  surface  of  the  coronoid  process.  The  pronator  teres  has  a  second 
origin  from  the  inner  side  of  liie  coronoid  process. 

Articulations, — Above  with  the  humerus  and  radius ;  below  with 
the  radius.  It  does  not  come  into  contact  with  any  of  the  carpal  bones, 
the  triangular  fibro-cartilage  of  Weitbrecht  being  interposed  between 
the  head  of  the  ulna  and  the  multangular  bone. 

0$$ifieation  and  development. — At  a  certain  period  of  youth,  the 
ulna  is  composed  of  three  portions,  a  shaft  and  two  epiphyses.  These 
unite  together,  or  consolidate,  aiid  the  bone  is  completed  about  the 
twentieth  year. 
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BONES  OF  THE  HAND. —  Ossa  Carpi. 

The  carpal  bones  (Kmp^H  of  the  Greeks)  are  eight  in  number,  and 
fonn  two  rows. 

First  Row — Op  the  Scaphoid  Bone. — The  scaphoid  bone  (os 
aoaphoides,  os  navicularet  lui^,  nayicula ;  iSl*; ,  figura),  situated  at 
the  upper  and  outer  part  of  the  carpus,  is  the  largest  of  those  that  occur 
in  the  first  row.  Elongated,  convex  on  the  side  next  the  foramen,  con- 
cave in  the  other  direction,  and  inclined  downwards  and  outwards. 
Upper  sur&oe,  triangular,  smooth,  and  cartilaginous,  articulated  to 
the  radius.  Inferior  surface,  directed  a  little  outwards  and  backwards; 
is  also  trianguliu'  and  smooth,  convex,  covered  with  cartilage,  and  is 
articulated  to  the  trapezium  and  trapezoides.  The  posterior  surface 
is  very  narrow,  and  marked  in  its  whole  length  by  a  groove,  into  which 
ligaments  are  inserted.  The  anterior ^  which  is  also  narrow,  is  concave 
at  the  upper  and  outer  part,  and  presents  a  pretty  distinct  eminence  for 
the  insertion  of  ligaments.  The  outer  sur&ce  is  narrow  and  tubercular, 
and  receives  the  insertion  of  the  external  lateral  ligament  of  the  radio- 
carpal articulation.  The  inner  presents  two  concave  and  cartilaginous 
spaces ;  the  upper,  whidi  is  narrower,  is  articulated  to  the  semilunar 
bone ;  the  lower,  which  is  broader,  is  inclined  downwards,  forwards, 
and  inwards,  and  is  united  to  the  head  of  the  os  magnum. 

Of  THE  Semilunar  Bone.* — The  semilunar  bone  (os  Ivtnatwn)  is 
smaller,  and  less  elongated  than  the  scaphoid.  Its  upper  surface  is 
convex  and  smooth,  and  is  articulated  to  Uie  radius.  The  lowers  which 
is  of  greater  extent  from  behind  forwards  than  in  the  transverse  direc- 
tion, presents  a  concave  space,  which  is  connected  with  the  head  of  Uie 
OS  magnum,  and  with  the  unciform  bone ;  this  articulating  surfSuie  is 
sometimes  double.  The  anterior  and  posterior  surfaces,  uneven  and 
rough,  give  attachment  to  ligaments ;  the  former  of  these  is  the  larger. 
The  otUer  surface,  which  is  a  little  concave,  smooth,  covered  with  car> 
tilage,  slightly  inclined  upwards,  and  of  a  semicircular  form,  is  articu- 
lated to  the  scaphoid  bone.  The  inner  surface  is  directed  a  little 
downwards,  and  presents  a  broader,  somewhat  convex,  and  nearly 
quadrilateral  facet,  which  rests  upon  the  cuneiform  bone. 

Of  THE  CaNEiFORH  BONE. — The  cuneiform  or  pyramidal  bone 
(os  triquetrum)  is  a  little  smaller  than  the  semilunar,  and  is  situated 
on  the  inside  of  that  bone,  and  a  little  beneath  it.  Its  form  is  that  of 
a  wodge,  whose  base  is  directed  outwards  and  upwards,  and  the 
summit  downwards  and  inwards.  Its  upper  surface  Is  convex  and 
smooth,  and  is  contiguous  to  the  triangidar  fibro  cartilage,  whidi 
separates  it  from  the  head  of  the  ulna.     The  inferior   surface  is 

*  So  named  becanse  the  gnrface  by  which  it  is  articalated  to  the  scaphoid 
is  of  the  form  of  a  crescent. 
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indjned  outwards,  a  little  concare  and  smooth,  and  rests  upon  the 
ondform  bone.  The  posterior  surface  is  uneven,  and  gives  attach- 
ment  to  ligaments.  The  anterior  presents  internally  a  plain  and 
carcolar  snrfiMe,  covered  with  cartilage,  which  articulates  with  the 
pttifonn  bone,  and  is  limited  externally  by  ligamentous  impressions. 
The  outer  surface,  which  is  quadrilateral,  convex,  smooth,  and  inclined 
a  little  upwards,  is  articulated  to  the  semilunar  bone.  The  inner  is 
marked  with  an  uneven  depression,  for  the  insertion  of  ligaments. 

Of  the  Pisiform  Bone. — ^Ttus  is  the  smallest  bone  of  the  carpus, 
of  which  it  occupies  the  inner  and  upper  port.  It  is  of  a  rounded 
form,  whence  its  name ;  and  is  placed  in  a  plane  anterior  to  the  other 
bones  of  the  carpus.  Posteriorly  it  presents  a  circular  surface,  which 
unites  with  the  anterior  surface  of  Uie  cuneiform  bone.  All  the  rest 
c£  its  surfiioe  is  convex,  rough,  and  uneven.  It  gives  attachment 
above  to  the  flexor  carpi  ulnaris;  below  to  the  abductor  of  the  little 
filler;  anteriorly,  to  tiie  anterior  annular  ligament  of  the  wrist. 

Second  Row-*Of  the  Trapeziitm.— The  trapezium  (os  mul- 
Utngviwn  majua)  is  situated  at  the  outer  and  lower  parts  of  the 
carpus,  a  little  before  the  other  bones,  and  seems  to  have  an  oblique 
direction.  Its  upper  surface  is  concave  and  cartilaginous,  and  arti- 
culates with  the  scaphoid  bone.  The  lower  surface,  which  is  convex 
from  behind  forwards  and  concave  transversely,  is  connected  with  the 
first  metacarpal  bone.  The  posterior  and  outer  pr^ent  insertions  of 
ligaments.  The  anterior,  which  is  narrow  and  uneven,  is  marked 
above  with  a  groove,  in  which  lies  the  tendon  of  the  flexor  carpi 
radialis,  and  of  whidi  the  outer  edge  forms  an  eminence  for  the 
attachment  of  the  anterior  annular  Ugament  of  the  wrist,  and  the 
abductor  and  opponens  pollids  muscles.  The  ifmer  surface  is  inclined 
downwaxd,  and  articulates  with  the  os  trapezoides  by  a  broad  and 
concave  space,  and  with  the  second  metacarpal  bone  by  another  narrow 
and  plain  surface,  situated  beneath  the  preceding. 

Of  the  Os  Trapezoides.  —  The  trapezoides  (os  multangulum 
mmtis)  is  smaller  than  the  trapezium,  more  extended  from  behind 
forwards  than  in  any  other  direction,  and  thicker  behind  than  before. 
Its  upper  surface,  whidi  is  concave,  smooth,  narrow,  and  quadrilateral, 
is  articulated  with  the  scaphoid  bone ;  the  lower  is  divided  by  a  pro- 
minent line  passing  irom  before  backwards,  into  two  parts,  of  which 
the  inner  is  broader  and  somewhat  concave,  and  unites  with  the 
second  metacarpal  bone.  The  posterior  surface  is  convex  and  rough, 
for  the  attachment  of  ligaments ;  the  anterior  is  of  a  similar  descrip- 
tion, but  is  narrower.  The  outer  is  convex,  and  articulates  with  the 
trapezinm ;  the  inner,  whidb  is  narrower  and  concave  anteriorly  to  be 
articulated  to  the  os  magnum,  receives  the  insertions  of  ligaments  behind. 

Of  the  Os  MAaHinc. — The  os  magnum  (os  capiiulwn)  is  the 
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largest  of  the  carpal  bones.  It  is  thick  and  cubical  below,  rounded 
and  hemispherical  above,  and  its  height  is  greater  than  any  of  its 
other  dimensions.  Its  upper  sur&oe,  which  is  named  its  head,  has 
the  greatest  part  of  its  convexity  tnmed  backwards  and  outwards ;  it 
is  supported  by  a  contracted  neck,  in  the  form  of  a  groove,  and  is 
received  into  a  cavity  presented  by  the  scaphoid  and  semilunar  bones 
together.  Its  inferior  surface  is  divided  into  three  portions,  the 
external  of  which,  inclined  outwards,  concave  and  smooth,  is  articulated 
with  the  second  metacarpal  bone;  while  the  middle  portion,  which  is 
broader  than  the  rest,  horizontal,  and  turned  a  little  obliquely  upwards 
at  its  posterior  part,  rests  upon  the  third  metacarpal  bone ;  and  the 
inner,  which  is  very  small,  plain,  and  also  horizontal,  is  joined  to  the 
fourth.  Its  posterior  surface  is  broad  and  convex  below,  a  little 
concave  above,  and  gives  attachment  to  ligaments,  as  does  the  anterior, 
which  is  narrower.  The  outer  surface  is  plain,  and  is  articulated  to 
the  trapezoides.  The  inner  surface  presents,  posteriorly  and  above,  a 
large  concave  space,  which  is  connected  with  the  unciform  bone ;  the 
remaining  part  is  rough,  and  gives  attachment  to  ligaments. 

Of  the  Os  Unciforue. — Next  to  the  os  magnum,  this  is  the 
largest  of  the  bones  of  the  carpus,  of  which  it  occupies  the  inner  and 
lower  part ;  it  is  somewhat  of  the  form  of  a  wedge,  with  the  base 
directed  downwards.  Its  upper  surface,  which  is  extremely  narrow, 
is  rounded  and  smooth,  and  is  articulated  to  the  semilunar  bone.  The 
hwer  surface  is  divided  into  two  facets,  which  rest  upon  the  fourth 
and  fifth  metacarpal  bones.  The  posterior  is  triangular  and  uneven, 
and  gives  attachment  to  ligaments.  The  anterior  bears  internally  and 
below  a  large  eminence,  curved  outwards,  which  affords  attachment  to 
the  annular  ligament  of  the  wrist  and  some  of  the  muscles  of  the 
little  finger.  The  outer  is  smooth  above  and  behind,  to  be  articulated 
with  the  OS  magnum ;  uneven  before  and  below,  where  it  gives  in- 
sertion to  ligaments.  The  inner,  which  is  very  oblique,  is  concave 
downwards  and  backwards,  convex  above  and  before,  and  is  articu- 
lated to  the  cuneiform  bone. 

Structure  and  development, — All  the  bones  of  the  carpus  are  formed 
of  a  loose  and  spongy  tissue,  which  in  the  recent  state  is  filled  with  a 
great  quantity  of  fluid ;  a  very  thin  layer  of  compact  tissue  invests 
their  surface.  They  are  each  developed  by  a  smgle  point  of  ossification, 
excepting  the  os  unciform,  which  has  two.  The  pisiform  bone  does  not 
begin  to  ossify  until  about  the  age  of  twelve. 

These  bones  form  an  arch  of  great  strength.  When  carious,  opera- 
tions performed  on  them  for  their  removal  require  to  be  done  with 
great  care ;  they  cannot  be  attempted  on  the  palmar  side. 

Thou^  the  number  be  8  in  man,  it  is  probable  that  this  is  not 
the  t3rpe  applicable  to  all  mammals ;  in  some  the  number  is  greater. 

The  part  in  the  fore  leg  of  the  horse  usually  called  "  the  knee  "  is 
in  reality  tlie  wrist,  or  carpus:  its  elevation  above  the  ground  is 
caused  by  the  length  of  the  metacarpal  (caimon  bone)  and  digital 
bones  in  that 


B0KK8  or  THZ  BAND. 


E  METACiRPUe. 


Id  this  TegJoD  Ihm  are  five  bones,  Mcordiog  to  *om«,  iDd  ibnr 
■ccDidiug  to  other*,  the  metacuul  boo*  of  tfaa  thumb  by  lome  being 
considerHl  u  a  digital  boDe.  Thoe  bona  are  named  numeriiallj, 
beginning  with  the  thumb;  Ihej  an  {Hialkl;  niarlj  on  the  ume 
pluw,  eioeptii^  the  fiiM,  witch  fonoa  lU  o|qKBing  6nger  to  the  real. 


TbeH  bono  rary  in  sin;  the  Itt  is  thicker  and  ihorter,  the  2d 
and  3d  are  lar^r  than,  the  reat ;  the  5th  ii  the  ■bort«at.  The;  are 
■lightly  coDCBve  on  the  palmar  aide,  convei  on  the  doraal;  larger  at 
the  eitmnities  Ihnn  in  the  shaft.  They  terminate  all  in  a  similar  way, 
by  artienlar  lar&cei  at  both  eitrrmitiu ;  Ihe  proijmal  adapted  to  the 

*  FIf .  T4.~Itl|lit  hMDi.  pnhow  nrtkoe^-o,  scapbtM  bone ;  b,  ■emtlnnar ; 
t,  i^rvMii ;  d.  i^ilform  \  c.  mpnlopi ;  /,  trspaiUe* ;  a,  magnnm  \  4,  aod- 
Brm;  £,iDetacarpaJlicaeoruieUnnnb,  bjHmc  vltmd  waphauui^  J,n,llnt 
atid  Bfcond  pbuliuices  of  Ibe  ihitmb ;  jt,  metacarpal  bona  of  (he  flagers  \  m, 
pimlBka]  phalanges ;  o,  middle  diltu  \  p,  distal  ditto,  or  nail  bonos. 

t  Ftg.!}.— IU&tbaiid.danalupecl.-<i,  HsptnU ;  b,  lemlJimar  I  e, moltaa- 
inlar;  d,  t]Wtiinii;e,imcfrDnni  f.  msgnimi;  a,  lr^K(oide•;  it,  tnpniam  j  >, 
DHIacarpal  bone  of  the  thtiinb ;  £,  ditto  of  the  hidcx  flnpr ;  a,  o,  o,  q,  q,  sen- 
n»ld  bocHa  bl  ooDituim  with  tbe  thumb,  foreDngei.  and  Unle  lager;  I, 


pncdnal  jJaJinT ;  n,  distal  rfralsni  of  the  thumb ;  i 


D,  p,  proximal  tnlddle 
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▼arying  surfiioes  of  the  second  row  of  carpal  bones ;  the  digital  bj 
rounded  heads,  encmsted  when  fresh  with  cartilages,  resting  on  the 
cup-like  hollows  of  the  proximal  (flanges  of  the  fingen. 

The  bodies  or  shafts  of  all  these  bones  are  triangular,  presenting  three 
sur^ioes  and  three  borders.  The  spaces  between  them  are  occupied  by 
the  interosseal  muscles,  and  are  called  interosseal. 

To  discriminate  one  from  another  is  not  difficult.  Begin  with  the 
1st  and  5th :  these  cannot  be  confounded  with  any  of  the  rest.  A 
sharp  ridge  on  the  dorsum  of  the  5th  distinguishes  it  from  all.  There 
remain  but  the  2d,  3d,  and  4th,  the  peculiarities  of  which  may  be  thus 
enumerated.  The  2d  articulates  with  the  bone  called  trapezoides,  and, 
by  a  small  articular  surface  on  its  radial  side,  ¥rith  the  trapezium.  On 
the  3d,  besides  the  plane  articular  surface  for  the  os  magnum,  this 
metacarpal  bone  has  an  articular  facette  on  its  radial  and  ulnar  sides,  or 
ihree  in  all.  The  4th  is  recognised  by  two  articular  surfaces  superiorly, 
by  which  it  articulates  witli  the  os  magnum  and  unciform  bone ;  two 
articular  faoettes  on  the  radial  side,  and  one  on  the  ulnar,  or  fire  in  all. 

The  digital  extremities  of  these  bones  present  but  one  mode  of  ter- 
mination, namely,  by  rounded  articular  heads,  resting  on  the  cup-like 
hollows  of  the  first  digital.  These  heads  form  the  projections  seoi  in 
the  emaciated  or  the  coarsely-formed  hand.  In  the  beautiful  hand 
they  form  dimples  or  depressions.  The  most  prominent  of  these  heads 
of  the  metacarpal  bones  is  the  3d,  which  shows  itself  a  little  in  every 
hand. 

BONES  OF  THE  FIS6ERS. 

Digital  Bones, — Fourteen  in  number,  being  three  for  each  finger, 
and  two  for  the  thumb.  They  are  also  called  phalanges  and  intemodja ; 
they  vary  in  shape  and  in  length  in  different  persons. 

The  1st,  or  proximal,  is  longer  than  the  2d,  or  middle :  the  distal 
or  nail  bone  is  the  least.  They  hare  in  common  a  body  or  shaft,  a 
proximal  extremity,  and  a  distal.  All  the  proximal  and  distal 
extremities  show  articular  surfaces,  with  the  exception  of  the  distal  or 
nail  bones,  which  present  articular  surfaces  only  at  their  proximal 
extremities. 

The  bodies  hare  a  dorsal  and  a  palmar  aspect,  or  surface,  and  nuu^ins 
bound  these  surfaces.  In  tlie  1  st  row  the  proximal  extremity  presents 
hollows,  or  cup-like  articular  cavities,  for  receiving  the  rounded  extre- 
mities of  the  metacarpal  bones.  The  distal  extremitVt  smaller  than 
the  proximal,  tenninates  in  two  small  condyles,  with  a  groove  between 
them,  to  correspond  with  the  proximal  extremities  of  the  middle 
phalanges,  which  present  two  small  cup-like  cavities,  and  a  ridge 
between  them.  In  this  way,  independent  of  size,  or  of  any  other 
character,  the  bones  of  the  1st  and  2d  rows  may  easily  be  distinguished 
from  each  other.  The  rough  surfaces  at  the  sides  of  these  articulations 
are  for  the  attachment  of  ligaments. 

The  2d  row  consists  of  only  four  bones,  that  of  tlie  thumb  being 
wanting.     The  anienor  extremity  of  each  has  two  lateral  convex 
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nur&oes,  with  a  groore  between  them :  these  will  be  found  to  oorre- 
spond  to  the  articular  sor&ces  of  the  last  phalanges  or  nail  bones,  which 
resemble,  in  their  form,  that  of  the  proximal  or  corresponding  extremity 
of  the  middle  {dialanges. 

The  mnsdes  attached  to  the  metacarpal  bones  and  phalanges  are— 
To  the  metacarpal  bones,  the  extensor  ossis,  metacarpi  pollids, 
opponens  pollids,  and  to  a  part  of  the  abdnctor  indids ;  these  are  con- 
nected with  the  1st  metacsurpal  bone ;  to  the  2d,  the  tendon  of  the 
flexor  caq>i  radialis,  extensor  carpi  radialis  longior,  two  donal  inter- 
osaei,  and  one  palmar ;  to  the  3d,  the  extensor  carpi  radialis,  brevior 
adductor  pollids,  and  two  dorsal  interossd ;  to  the  4th,  two  dorsal  inter- 
ossei,  and  one  palmar ;  to  the  5th,  the  extensor  carpi  ulnaris,  and  the 
addnctor,  or  opponens  minimi  digiti,  one  dorsal  and  one  palmar  interos- 
seal.  The  mnsdes  attadied  to  the  bones  of  the  fingers  are,  the  common 
extensors  of  the  fingers  and  flexors,  superficial  and  deep.  The  interossd 
are  indirectlj  connected  by  means  of  the  extensor  tendons.  As  regards 
the  thumb,  to  the  Ist  phalanx  is  attached  the  extensor  primi  intemodii, 
flexor  brevis  adductor  and  abductor ;  to  the  last,  extoisor  secundi  in- 
temodii, and  flexor  l<Migus, 

OSSIFICATION  OF  THE  XBTAOASPAL  AND  DIGITAL  BONES. 

Metacarpal  Bones, — Each  metacarpal  bone  is  formed  of  two  parts ; 
one  representing  as  it  were  the  shaft  of  the  bone;  the  other  its 
epiphysis.  This  epiphysis,  which  is  at  the  digital  end  of  the  bone,  joins 
the  shaft  or  prindpeJ  piece  about  twenty  years  of  age.  The  bone  of  the 
thumb,  usually  called  metacarpal,  has  the  epiphysis  at  the  proximal 
end,  in  this  respect,  as  in  its  form,  resembling  the  digital  bones. 

Digital  Bones — Bones  of  the  Fingers. — Tl^ese  bones  are  also  formed 
of  two  portions,  a  larger  and  an  epiphysis ;  these  consolidate  about  the 
twentieth  year.  The  epiphyses  are  placed  at  the  proximal  end  of  each 
bone. 

Sesamoid  Bones. — Of  these,  two  are  constant ;  they  are  situated 
mider  the  metacarpo-phalangeal  joint  of  the  thumb,  developed  in  fibro- 
cartilages,  embedded  in  the  tendons  of  the  flexor  brevis  pollids ;  they 
are  secured  in  their  place  by  these  tendons,  and  by  powerful  ligaments. 
They  greatly  resemble  two  we  shall  afterwards  find  hi  the  corresponding 
joints  of  the  foot,  under  the  ball  of  the  great  toe. 


SKELETON  OF  THE  LOWER  EXTREMITIES. 

Anatomists  divide  the  lower,  or  pelvic,  or  abdominal  limbs,  into  three 
regions ;  the  thigh,  the  leg,  the  foot.  In  the  skdeton  of  the  adult  thigh 
there  is  one  bone,  the  femur ;  in  the  leg  there  are  two,  the  tibia  and 
fibula ;  m  the  foot  there  are  26,  arranged  in  three  regions ;  tarsus,  7 ; 
metatarsus,  5;  digital,   14.    In  addition  to  these  we  always  find,  in 
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the  DOTmal  Umb,  one  brgc  loiimaiil  boar,  thf  pntclla,  and 
in  tacb  limb,  at  the  lint  melatirao-phiUogeal  articulatk 
K&uaoitl  bonei  do  Dot  form  ta  ialegral  put  of  Ihe  ■: 


The  Femub.  — The 
femu  r,  or  th  igb-bone,  the 
loDgist  aod  Illicit  bo» 
of  (lie  skelcloii,  u  wti- 
cnlalol  al,oYe  with  the 
«innoniiiutum;  below, 
directly  with  the  tibia. 
In  the  ereit  poaition  of 
the  body,  the  direction 

tkal;  wide);  Beparalfd 
from  each  other  abore, 
by  the  whole  breadth  nf 
the  pelvis,  these  boar* 
slope  inwards  inferiorly. 


indi 


femur,  anatomuta,  ai  is 
otoal  wilh  all  (be  Jod; 
bonei,  diride  the  bone 
into  a  bodf ,  ihafl,  and 
eitremities.  Thebhaflor 
body  is  compressed ;  at 

drical,  coavei,  or  arched 
forwuda,  remarluibl;  su 
in  woman.  The  anterior 
■qtAcc  is  smooth,  con- 
Tei;  both  laUnil  suis 
facM  compressed  and 
flattened;  these  surfiicea 
give  Bttschment*  to  the 
Tasti  musclei.  At  the 
Doion  of  these  lateral 
surtaces,  behind,  is  a 
d  of  therr^mwi  b.  pDiDU 


h<t;d,ih 
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rough  and  prominent  line  or  cnsi,  called  linea  aspera,  to  which  are 
attadwd  several  muscles. 

Thia  Great  or  linea  aspera  is  composed  of  two  margins  and  a  rough 
intefstioe.  Ahove  and  helow  it  is  biforcated;  the  two  superior 
diTiaioos  proceed  towards  the  trochanters,  the  inferior  towards  the 
oondjles,  enclosing  between  them  a  smooth  triangular  surfiu^,  corre- 
sponding with  the  popliteal  ressels.  In  the  upper  part  of  the  linea 
aspera  will  be  found  the  opening  bj  which  the  nourishing  artery  of  the 
medulla  passes  into  the  interior  of  the  bone. 

Hie  superior  extremity  (pelvic)  includes,  Ist,  the  head  of  the  femur ; 
<Hi  it  the  fovea,  or  pit,  for  the  attadmient  of  the  interarticular  or  round 
ligament.  2d,  the  neck,  forming  an  obtuse  angle  with  the  body  or 
shaft.     3d,  the  greater  and  lesser  trochanters. 

The  head  of  the  femur,  with  the  exception  of  the  fovea,  is  encrusted 
with  cartilage.  To  the  great  trochanter  are  attached  the  gluteus, 
mediua,  and  minimus  muscles ;  to  the  lesser  trochanter  the  united 
tendcms  of  the  iliacus  and  psoas  magnus  muscles.  To  the  inner  side 
of  the  greater  trochanter  is  the  fozea  trochanterica,  or  digital,  to 
which  are  attached  the  rotator  muscles;  the  pyriformis,  c^turator 
intemns,  gemelli,  obturator  extemus. 

At  the  junction  of  the  neck  {cervix)  with  the  shaft  are  the  two 
intertrochanteric  lines;  the  anterior  somewhat  rough;  the  posterior 
smooth. 

Inferior  extremity  of  the  &on&.  ^Thicker  and  broader  than  the 
superior.  In  it  we  observe  the  condyles,  external  and  internal,  and 
the  deep  dq>res8ion  posteriorly,  called  fovea  interoondyloidea.  Con- 
nected with  these  condyles  are,  1st,  the  external  and  internal  tuber- 
osities ;  2d,  the  articular  suifaoes  of  the  condyles ;  3d,  the  pit  and 
groove  bdow  the  external  tuberosity  for  the  tendon  of  the  popliteus 
muscle. 

The  articulating  surface  of  the  outer  cond^e  is  broader  than  that 
of  the  inner,  and  ascends  higher  anteriorly.  The  apparent  increased 
length  of  the  inner  condyle,  and  its  descent  lower  down,  is  more 
apparent  than  real.  When  placed  on  the  upper  surface  of  the  tibia,  on 
which  they  naturally  rest,  both  condyles  are  nearly  on  a  level.  Ante- 
riorly the  articular  sur&oes  of  the  condyles  together  form  a  pulley,  on 
whid)  the  rotula  glides  or  plays  during  flexion  and  extension  of  the 
leg  on  the  thigh,  and  vice  versa, 

Articulatiofis. — Above  with  the  acetabulum ;  below  with  the  tibia ; 
indirectly  with  the  rotula  and  the  fibula. 

tfae  oofer  and  inner  condvles ;  m,  a  smooth  non-articular  part  of  the  shaft,  ha- 
mediately  above  the  trodilea  or  palley,  on  whidi  the  rotula  plays. — B.  Thigh- 
baoe  viewed  wMteriorly.—a,  head ;  d,  neck ;  c,  trochanter  nuOor ;  e,  trochanter 
minor ;  o,  r,  uiafl ;  r,  points  to  the  bole  for  die  passage  of  the  nourishing  artery 
<^the  aaaft;  j>,  lines  aq)era;  k,  smooth  surfaoe  or  groove  for  the  femoral 
artery;  m,  pq;>Uteal  portion  of  the  shaft,  the  bone  is  here  cribriform  to  a 
certain  extent ;  f,  external  tuberosity ;  »,  internal  tuberosity ;  Jt,  external  con- 
dgrle ;  it,  fovea  inter-condyloidca.  The  crucial  ligaments  are  attached  to  tills 
depreasioo,  which  also  protects  and  lodges  them. 
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Muscles  attached, — The  crurens  and  sab-crureiis  to  the  shaft  an- 
teriorly ;  vasti  to  the  lateral  surfaces  and  linea  aspera ;  adductors  and 
short  h^  of  the  biceps  to  the  centre  of  that  crest ;  the  glutens  medins 
to  the  outer  surface  of  the  trochanter  major ;  the  gluteus  minimus  to 
the  anterior  part  of  the  inner  border  of  that  process ;  to  the  fovea 
trochanterica  the  rotators  outwards ;  the  united  tendon  of  the  psoas 
magnus  and  iliacus  to  the  trochanter  minor,  and  to  a  portion  of  the 
shail  below  the  process  just  named ;  the  quadratus  femoris  to  the  line 
descending  from  the  great  trochanter,  posteriorly ;  to  the  line  below 
the  lesser  trochanter  is  attached  the  pectineus ;  to  the  rough  ImpreBsion 
below  the  great  trochanter  is  attached  the  gluteus  maximus ;  above 
the  inner  and  outer  condyles  posteriorly  are  the  attachments  of  the 
gastrocnemius;  above  the  external  condyle  the  plantaris;  and  to  the 
fore  part  of  the  groove  below  the  external  tuberosity  is  attached  the 
tendon  of  the  popliteus. 

Ossification  begins  in  the  femur  before  it  commences  in  the  ver- 
tebrte.  The  earliest  ossiBc  point  is  in  the  shaft ;  an  osseous  ring  forms 
which  extends  towards  either  extremity  involving  ultimately  the  shaft 
and  nedc.  By-and-bye  distinct  centres  of  ossiHcation  appear  which 
form  the  epiphyses — one  in  the  lower  extremity  of  the  bone;  this 
ultimately  includes  both  condyles,  which  remain  long  quite  distinct 
from  the  shaft;  2d,  a  nucleus  appears  which  forms  the  head;  a  3d 
and  4th  for  the  trochanters.  Ossification  does  not  commence  until 
about  the  twelfth  or  thirteenth  year.  Thus  at  fifteen,  and  even  much 
later,  the  femur  is  composed  of  five  distinct  osseous  parts;  gradually 
the  epiphyses  unite  with  the  shaft,  consolidating  into  one  bone  about 
the  twentieth  year.  The  epiphyses  forming  the  condyles  is  the  last  to 
unite  with  the  shaft. 

Age  affects  the  shape  of  the  femur  as  of  the  other  bones.  The 
angle  which  the  neck  forms  with  the  shaft  is  greatly  altered,  becoming 
almost  a  right  angle.  On  the  inner  surface  of  the  shaft,  from  the 
smaller  trochanter  downwards,  there  is  a  remarkable  smooth  surface, 
extending  downwards  for  a  couple  of  inches  or  more ;  it  is  of  no  great 
breadth.  To  this  surface  there  are  no  muscular  fibres  attached ;  near 
to  the  junction  of  the  middle  and  to  the  lower  third  of  the  bone  there 
will  often  be  found  a  groove  corresponding  to  the  course  of  the  femoral 
artery. 

TIBIA  AND  FIBULA. 

The  Tibia. — The  tibia,  the  next  in  length  and  strength  to  the 
femur,  receives  through  the  femur  the  entire  weight  of  the  body, 
communicating  it  to  the  foot.  As  usual  it  has  been  divided  into  a 
body  and  two  extremities.  • 

The  femoral  or  upper  extremity  is  much  broader  tlian  any  other 
part  of  the  bone :  it  presents,  1st,  in  front  the  tubercle,  smooth  above 
and  rough  below.  On  the  smooth  portion  rests  a  deep  bursa ;  to  the 
rougher  inferior  portion  is  attached  the  so-called  ligament  of  the  patella. 

2d.  At  the  sides  are  the  two  rounded  masses  called  tuberosities 
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on  the  eztenuil  of  which  is  the  fiioette  for  the  articaUtion  of  the 
fihula.     To  these  are  attached  the  lateral  ligaments  of  the  knee-joint. 

3d.  The  superior  concave  surfaces  of  the  bone  are  called  condyles, 
oDter  and  inner ;  between  these  hollow  surfaces  is  the  superior  spine  of 
the  bone ;  to  the  irregular  depressions  behind  and  before  this  spine  are 
attached  the  crucial  ligaments. 

The  inferior  or  tarsal  end  of  the  bone  is  much  smaller  than  the 
upper  or  femoral:  it  is  nearly  quadrilateral,  oonyez,  and  smooth 
anteriorly,  posteriorly  flat.  Anteriorly  there  is  a  sli^tly  rou^  sur- 
face, to  which  is  attadied  the  anterior  tibio-tarsal  ligament ;  posteriorly 
the  bone  is  slightly  marked  by  a  groove  for  the  flexor  longus  pollids 
muscle.  Eztemally  this  extremity  of  the  bone  is  slightly  concave  and 
rou^  superiorly,  for  the  attachment  of  the  transvenw  ligament,  but 
imooth  below,  to  receive  the  extremity  of  the  fibula  inferiorly,  and 
internally  projecting  downwards  is  the  malleolus  intemus,  convex 
intenially,  where  sub-cutaneous  merely ;  smooth  exteniallyi  where  it 
articulates  with  the  astragalus.  Posteriorly,  in  connexion  with  this 
part  of  the  bone  are  two  grooves  for  the  tendons  of  the  tibialis  posticus 
and  flexor  longus  digitorum ;  and  to  the  apex  or  lowest  part  of  the 
process  is  attadied  the  deltoid  or  internal  lateral  ligament. 

Inferiorly,  where  the  bone  fiioes  the  astragalus,  it  is  wholly  arti- 
cular. It  is  composed  of  a  horizontal  and  vertical  portion,  both 
encrusted  with  cartilage  when  complete,  and  forming,  with  the  astra- 
galus and  the  lower  extremity  of  the  fibula,  the  ankle-joint. 

The  shaft  or  body  of  the  tibia,  triangular,  and  diminishing  gradually 
irom  above  downwards  for  about  two-thirds  of  its  length,  when  it 
i^ain  enlarges  a  little.  It  presents  three  surfaces,  an  internal,  ex- 
tonal,  and  posterior;  also  three  borders,  an  anterior,  inner,  and  outer. 
The  internal  surface  is  sli^tly  convex,  and'  to  a  great  extent  sub- 
cutaneous ;  the  external,  hollowed  above,  convex  below :  the  posterior 
surface  is  placed  at  a  great  depth ;  it  is  divided  into  two  parts  by  an 
oblique  line  extending  across  the  bone ;  this  line  bounds  inferiorly  a 
triangular  surface,  giving  attachment  to  the  popliteus  muscle :  from 
the  Uae  itself  comes  the  soleus ;  below  are  the  attachments  of  the 
tibialis  posticus  and  flexor  digitorum.  Near  the  line  is  the  largest 
foramen  of  the  kind,  called  medullary;  the  arteria  nutritia  tibiie 
passes  through  it  towards  the  centre  of  the  bone ;  its  direction  is  from 
above  downwards. 

The  anterior  border  or  crest  is  sometimes  called  the  spine  or  crest 
of  the  tibia ;  the  inner  border  is  thick  and  rounded ;  it  gives  attach- 
ment to  the  soleus  and  flexor  longus  digitorum :  the  external,  some- 
what sharp,  bifurcates  inferiorly.  It  gives  attachment  to  the  inter- 
osseous Ugament. 

The  body  of  the  bone,  like  the  other  long  bones,  is  twisted  on  itself. 
The  axis  of  the  bone  diflers  from  that  of  the  femur.  The  tibia  articu^ 
laUs  with  the  femur,  fibula,  and  astragalus. 

Atiadiments  of  muscles. — To  the  external  surface  and  tuberosity, 
the  tibialis  anticus;  to  the  triangular  space  above  the  oblique  line, 
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Ossificatwn, — The  tibia  ossifies  from  a  centre,  corresponding  to  the 
shaft ;  and  two  epiphyses,  an  upper  and  lower. 

Prior  to  the  18th  year  the  bone  then  is  composed  of  three  distinct 
parts ;  soon  after  they  unite  into  one,  forming  the  adult  bone.  The 
ooitres  of  ossification  vary  somewhat  in  number;  the  epiphyses 
include  the  articular  surfaces. 

From  2  to  2^  inches  abore  the  malleolus  intemus  is  the  part  of  the 
shaft  considered  as  the  weakest,  by  reason  of  its  being  so  frequently 
the  seat  of  the  fracture  called  '*  Pott's  Fractnie." 

The  Fibula,  orperoni,  from  peron,  a  clasp, — Slenderer  than  the 
tibia,  which  it  nearly  equals  in  length ;  it  is  situated  on  the  outer  side 
of  the  leg.  In  its  natural  position  it  extends  lower  than  the  tibia, 
which  goes  beyond  it  superiorly ;  it  carries  no  part  of  the  weight  of  the 
body. 

llie  shaft  or  body,  irregularly  triangular;  presenting  three  pro- 
minent lines,  bounding  as  many  surfaces.  The  anterior  bifurcates 
inferiorly,  enclosing  a  slight  concave  triangular  surface ;  this  is  sub- 
cutaneous :  the  line  also  gives  attachment  to  the  muscles.  To  the 
intemal  line  is  attadied  inferiorly  the  interosseous  ligament  and 
muscles.  The  three  lines  bound  so  many  surfaces,  to  which  muscles 
are  attached.  On  the  posterior  surface,  towards  the  middle,  is  the 
foramen  for  tite  passage  of  the  medullary  artery. 

The  upper  extremity  of  the  bone  is  called  the  head ;  it  is  smaller 
than  the  inferior  one,  called  malleolus  extemus ;  it  is  here  we  find  a 
small  oval  faoette,  by  which  the  bone  is  articulated  to  the  external 
tuberosity  of  the  tibia.  To  the  external  and  upper  portion  of  the 
head  is  attached  the  tendon  of  the  biceps  and  the  external  lateral 
ligament  of  the  knee  joint,  and  those  connecting  the  bone  to  the 
tibia.  The  inferior,  or  tarsal  extremity  (called  malleolus  extenius), 
has  posteriorly  a  shallow  groove  for  lodging  the  tendons  of  the  peronei 
muscles.  Externally,  the  malleolus  is  convex  and  subcutaneous ;  in- 
ternally, triangular  and  articular;  encrusted  with  cartilage  when 
entire,  and  resting  against  the  astragalus.  Posteriorly  there  is  a 
rou^  depression,  to  which  is  attached  the  transverse  ligament  of  the 
ankle  joint,  whiUt  to  the  apex  is  attached  the  external  lateral  liga- 
ment. 

Articuiations, — At  both  extremities  witii  the  tibia,  and  inferiorly 
with  the  astragalus. 

Attachment  of  muscles. — The  extensor  communis,  proprius  and 
peroneus  tertius,  are  attached  to  the  intemal  sur&ce  of  the  tibia ;  the 

• 

tnberadties ;  g^  shaft ;  o,  hole  for  the  entrance  of  the  nonrlshlng  artery  of  the 
tlMa;  t,  malleolus  intemus;  kj  articular  sorfaoe  on  which  plays  the  astra- 
mhis ;  I,  triangular  snrfiioe  connected  with  the  fibula ;  p,  oblique  line  bound- 
faig  the  trlangnUr  surface. — B.  Right  fibula ;  posterior  sorfaoe.— a,  articular 
jhoette ;  h,  spine  or  tubercle ;  c,  groove  and  neck ;  d,  shaft  and  crests ;  I,  opening 
for  the  paswwe  of  the  nouri«ning  arterv  of  Uie  fibula ;  I,  y,  h^  crests  and 
grooves  described  in  the  text ;  fc,  malleolus  extemos ;  t,  articular  surface,  on 
wlrfdi  plays  a  oorresponding  cartUaglnoos  surface  of  the  astragalus. 
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tibiilia  poeticna  to  Uw  depreauon  on  iti  poakrior  >nrr>a ;  the  peronti 
ore  HtUched  to  its  ertemal  siuiacf,  tuid  the  soleoa  and  flexor  longua  le 
iti  (Katsriur  buHhcp  ;  the  tendun  of  tiw  bic«pB  Heior  crum  to  ita  bead, 
lln  uaaifiailion  proceeds  from  three  centres ;  one  Tor  the  shaft,  not 
for  the  upper,  and  one  for  the  lower  extremity.     Tbe  epiphyses  which 

tonnolidalioB  may  not  take  place  until  the  twenty-fifth  year. 


The  foot,  the  analogue  of  Ute  hand,  is  composed  of  tiirae  parts ; 
lanua,  metatiiraus,  and  toes.  In  the  tanui  are  seven  bones;  the 
ea1i:aneum,  aatn^lufi,  scaphoid,  cuboid,  and  three  cuneifonn. 


08  CALCIS — A8TRAOALU8.  101 

(^s  Calcts;  Calcaneum. — The  largest  of  the  bones  of  the  foot. 
Kxamined  superiorly,  there  is,  1,  a  concave  portion  intervening 
between  the  tendon  of  Achilles  and  the  articular  surface,  on  which 
rests  the  astragalus ;  2,  this  articular  surface ;  3,  a  rough  depression, 
into  which  is  inserted  the  interosseous  ligament ;  4,  another  articular 
surface  for  the  astragalus. 

Inferior  surfcux  of  the  hone.—' 
1,   two    tubercles,    to    which  are  Fig.  81* 

attadied  the  plantar  aponeurosis  and 
superficial  plantar  muscles.  A  de- 
pression between  these  ligaments 
gives  attachment  to  the  long  plantar 
ligament,  whilst  to  an  eminence  in 
front  is  attached  the  caloeo  scaphoid 
ligament. 

AiUerior  aurface,  —  Articulates 
with  the  cuboid  bone. 

T%e  Posterior  swrfaoe, — Convex,  forms  a  rough  projecting  tuberosity^ 
(tuber  calds)  for  the  attachment  of  the  tendo  Achillis.  A  synovial 
bursa  separates  the  npper  part  of  this  tuberosity  (posterior  surface) 
from  the  tendo  Adiillis. 

Ejetemal  gurface  of  the  bone, — Mostly  subcutaneous,  but  presenting 
anteriorly  superficial  grooves  for  the  tendons  of  the  peronei  muscles. 

Inner  surface, — Dwply  concave,  corresponds  to  the  plantar  vessels, 
nerves,  and  tendons  of  the  flexor  muscles.  The  process  at  the  upper 
part  of  this  surface  is  grooved  for  the  tendon  of  the  flexor  longus 
pollids;  the  process  itself  presents  an  articular  sur&ce  above,  to 
sustain  the  fore  part  of  the  astragalus,  and  hence  the  process  itself 
has  been  called  mstentacuhan  tali. 

The  bone  articulates  with  the  astragalus  and  cuboid  bones. 

The  Astragalus  (^Talvts), — ^This  bone,  as  forming  in  a  great 
measure  the  ankle  joint,  is  the  most  important  bone  of  the  foot. 

Upper  Burface, — 1,  a  large  cartilaginous  surface,  articular;  2,  a 
rough  and  slightly  elevated  part  for  the  attachment  of  ligaments. 
On  the  outer  and  inner  sides  are  two  smooth  articular  surfaces  of 
unequal  depth ;  they  are  continuous,  with  the  articular  surface  on  the 
tibial  aspect  of  the  bone«  These  outer  and  inner  articular  surfaces 
articulate  with  the  malleoli.     The  astragalus  presents  inferiorly,  -two 

rest  follow  in  soooesslon ;  m,  distal  i^lanx,  or  nail  bone  of  the  great  toe ; 
M,  sesamoid  bones,  developed  In  the  tetxlons  of  the  flexor  brevis  polUcis. 

t  Fig.  80.  Right  foot,  lower  or  plantar  sorface.-^,  astragaliu ;  b»  os  calcfs ; 
c,  scaphoid ;  ik,  cuboid ;  «,  /,  p,  inner,  middle,  and  outer  coDelform  bones ; 
I,  metatarsal  bones;  «i,  n,  sesamoid  bones;  Jt,  proxtmal  phalanges  of  the 
loes ;  I,  middle  phalanges  of  the  four  external  toes ;  m,  distal  phalanges  or 
nail  bones  of  all  the  toes. 

*  Fig.  81.— Calcaneum  and  astragalus,  {a  titu^  right  and  inner  side — a,  tube- 
toAtf  of  the  calcmeum.  In  the  young  this  fonns  a  distinct  epipbyds,  be- 
ooaJng  a  process  of  the  bone  in  the  adult,    b,  bead  of  the  astragalus. 


102  OBTEOLOOT — ^BOKES  OF  THE  FOOT. 

articular  surfaces,  separated  hj  a  groove,  into  which  is  inserted  the 
interosseous  ligament,  binding  it  to  Sie  os  calds.  Both  these  articular 
surfaces  rest  on  the  (»lcaneuni. 

The  Cuboid  Bone  (Os  cuboides:  cuboideum), — Situated  on  the 
outer  side  of  the  foot.  Upper  sur&ce :  rough,  for  the  attachment  of 
ligaments. — Plantar  surface:  a  tuberosity,  a  rou^  surface,  and  a 
groove  for  receiving  the  tendon  of  the  peroneus  longus  muscle.  The 
calcaneo-cuboid  ligament  is  attached  to  the  irregular  parts  of  this 
surface.  Anteriorly,  the  bone  is  smooth,  and  divided  into  two  parts ; 
by  this  surfiace,  so  divided,  the  bone  articulates  with  the  fourth  and 
fifth  metatarsal  bones.  Posteriorly,  the  bone  has  an  articular  sur&ce, 
by  whidi  it  meets  the  os  calds.  Externally,  thore  is  a  groove  era- 
tinuous  with  that  of  the  inferior  or  plantar  surfiioe;  in  this  groove 
plajTs  the  tendon  of  the  peroneus  longus  muscle.  Internally,  the  bone 
articulates  with  the  third  cuneiform  bone,  and  occasionally  with  the 
scaphoid,  and  for  this  purpose  has  one  or  two  corresponding  articular 
suriaoes. 

The  Scaphoid  Bone  {Natiada), — Situated  on  the  inner  side  of 
the  foot,  between  the  astn^lus  and  the  three  cuneiform  bones.  This 
bone  is  best  understood  by  considering  its  articular  and  non-articular 
surfaces.  Its  superior  inner  and  lower  sur&oe  are  uneven ;  they  are 
in  fact  non-articular,  and  give  attadbment  to  ligaments.  Anteriorly, 
the  bone  presents  a  convex  articular  surface,  on  which  rest  the  three 
cuneiform  bones ;  posteriorly,  a  concave  articular  surface,  corresponding 
to  the  head  of  the  astragalus.  Inferiorly  there  is  a  tubercle,  to  which  is 
connected  the  tendon  of  the  tibialis  posticus  muscle ;  and  occasionally  we 
find,  externally,  a  small  articular  surface  connecting  it  with  the  cuboid. 

The  Cuneifobm  (wedge-shaped)  Bones.— These  bones  are  well 
named.  They  are  like  the  preceding,  best  understood  by  considering 
their  articular  and  non-articular  surfiaces. 

The  first,  or  m<>st  internal,  is  the  lai^est ;  the  second,  in  point  of 
position,  reckoning  from  within  outwards,  is  the  smallest ;  the  third 
is  of  an  intermediate  size.  They  articulate,  1,  with  each  other ;  2, 
with  the  first,  second,  and  third  metatarsal  bones;  3,  with  the  scaphoid 
and  cuboid  bones.  The  first  articulates  with  the  first  metatarsal  bone 
and  with  the  scaphoid ;  it  presents  then  two  articular  surfaces  for  this 
purpose.  But  it  also  articulates  with  the  second  cuneiform  bone; 
hence  the  necessity  for  another  articular  surface.  The  first  and  third 
cuneiform  bones,  by  projecting  bevond  the  middle  one,  come  in 
contact  with  the  sides  of  the  second  metatarsal  bone,  and  this  gives 
rise  to  additional  small  articular  facettes  in  both  these  bones.  On  the 
external  side  of  the  third  cuneiform  bone  there  is  a  smooth  surfiioe,  by 
which  it  articulates  with  the  cuboid  bone. 

The  other  surfaces  are  non-articular,  unequal,  and  give  attachment 
to  ligaments. 
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Attachtnent  of  frauchs. — ^The  muscles  in  connexion  with  the  tanal 
bones  are,  1,  the  extensor  breris  dieitorom  oommnnis  to  the  dorsum 
of  the  OS  calcjs,  and  the  tendo  AchiBis  and  the  tendon  of  the  plantaris 
to  tiie  tuberosity  of  the  same  bone.  Inferiorly,  the  foUowing  muscles 
are  attadied  to  the  os  calds;  the  flexor  aooeesorius,  a  part  of  the 
abductor  pollids,  the  abductor  minimi  digiti,  and  the  flexor  brevis 
digttorum.  2.  To  the  cuboid  bone  is  attached  a  portion  of  the 
abductor  poUids  and  the  flexor  brevis  pollids.  3.  To  the  scaphoid  a 
portion  of  the  tendon  of  the  tibialiB  posticus.  4.  To  the  cuneiform 
bones  a  portion  of  the  tendons  of  the  tibialis  anticus  and  posticus 
masdes  is  attached  to  the  first;  to  the  second  and  third  a  part  of  the 
flexor  breris  pollids. 

HETATAB8AL  BONES. — In  the  metatarsal  region  there  are  five 
bones,  named  numerically,  beginning  with  the  one  nearest  the  mesial 
plane  of  the  body.  Posteriorly  they  are  in  contact,  but  separated  from 
eadi  other  throu^out  the  rest  of  their  course.  The  interosseous 
spaces  between  these  bones  are  also  named  numerically. 

These  bones  have  common  and  special,  or  individual  characters. 
The  1st  and  5th  may  be  recognised  at  a  glance;  the  projecting 
tubercle  at  the  outer  side  of  the  base  of  the  flfUi  being  pecoBar  to  it. 
The  fixst,  short  and  strong,  articnlateB  with  the  great  toe  and  with 
two  sesamoid  bones,  by  smooth  puUey-shaped  surfaces,  seen  upon  the 
mierior  surface  of  the  digital  end  of  tiie  b<me.  The  second  metatarsal 
is  distrngnished  from  the  others  by  its  being  the  longest  of  the  five. 
It  has,  moreover,  articular  surfaces,  placing  it  in  connexion  with  the 
firrt  cuneiform  bone  and  with  the  1st  and  2d  metatarsal  bones.  The 
3d  metataxsal  bone  is  with  more  difficulty  to  be  distinguished  from 
the  4tfa;  the  3d  is  somewhat  longer.  When  placed  together  the  4th 
projects  further  backwards,  and  generally  the  4th  has  a  small  addi- 
tional articular  fiuxtte,  connecting  it  with  the  3rd  cuneifonn  bone. 
BesideB  its  remaritable  form,  the  5th  has  only  one  lateral  articular 
fikxtte. 

In  respect  of  common  characteristics,  these  bones  have  all  a 
shaft  and  two  extremities;  they  are,  as  it  were,  small  bones  in  minia- 
ture. Anteriorly  (digital  end),  they  have  rounded  articular  heads, 
supporting  the  proximal  phalanges  of  the  toes.  That  of  the  first 
metatarsu  bone  forms  what  is  caued  the  ball  of  the  great  toe. 

Phalanoes  of  the  Toes. — ^These  correspond  in  number  and  form 
with  those  of  the  fingers ;  th^  do  not  require  any  minute  description. 
It  is  in  their  comparative  smallness  (with  the  exception  of  the  Uage  toe) 
that  they  differ  most  frx>m  the  phalanges  of  the  fingers,  already  de- 
scribed. The  middle  phalanges  are  remarkably  short.  In  the  aged 
the  middle  and  distal  phalanges  of  the  little  toe  are  often  found  con- 
solidated. 

Attachmenti  of  f?MMote. — The  metatarsal  bones  give  attachment  to 
the  following  musdes : — To  the  Isty  are  attached  the  tendso  of  the 
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peronetis  longos  and  the  first  dorsal  interosseal;  to  the  2d,  the 
transyersalis  pedis,  and  the  first  and  second  dorsal  interossei ;  to  the 
3d,  a  part  of  the  adductor  pollicis,  three  interossei,  and  part  of  the 
transversalis  pedis ;  to  the  4tb,  three  interossei  and  part  of  the  trans- 
▼ersaliB  pedis ;  to  the  5th,  the  peroneus  breyis  and  tertius,  the  trans* 
▼ersalis  pedis,  part  of  the  flexor  brevis  minimi  digiti,  also  the  foorth 
dorsal  and  third  plantar  interosseal  muscle. 

To  the  proximal  phalanx  of  the  great  toe  are  attadied  the  tendons 
of  the  extensor  breyis  digitomm,  the  abductor  flexor  brevis,  and 
adductor  poUids ;  to  the  second,  the  tendons  of  the  extensor  proprins 
pollids  and  flexor  poUicis  longus.  To  the  middle  phalanges  of  the 
other  toes  proceed  the  tendons  of  the  flexor  sublimis  and  of  the 
extensors;  and  to  the  third  or  distal,  the  tendons  of  the  flexor  pn>- 
fundis  and  the  common  extensors. 

Sesamoid  Bones. — In  each  of  the  lower  extremities  there  are  at 
least  three  sesamoid  bones ;  one,  the  patella  or  rotula,  in  connexion 
with  the  knee-joint;  and  two,  much  smaller  but  equally  constant, 
holding  a  similar  reUtion  to  the  metatarsal  phalangeal  articulation  of 
the  great  toe. 

Of  the  Patella. — The  patella,  rotula  or  knee-pan,  is  placed  in 
front  of  the  knee-joint.     Like  the  other  sesamoid  bones  it  is  developed 

in  a  fibro  cartilage,  imbedded  in  the  tendon  of  s 
Fig.  S2.*  muscle.     By  means  of  this  tendon,  called  gene- 

rally the  ligament  of  the  patella,  the  bone  is 
firmly  connected  to  the  tibia.  The  patella  has 
two  snr&ces;  an  external,  uneven,  and  non- 
articuhir.  This  is  the  cutaneous  sur&oe;  the 
bone  is  here  protected  bv  a  synovial  bursa,  and 
by  an  expansion  of  the  romoral  i^neuroais  and 
extensor  tendons.  The  other  suriace  faces  the 
joint,  and  plays  on  the  pulley  of  the  femur;  its 
upper  part  is  encrusted  with  cartilage  in  the 
fr^  state*  The  upper  part  of  the  bone  is 
called  the  base;  the  lower  the  apex.  The 
B  (f  ^^  %  lateral  borders  are  convex,  the  external  being 
^  thinner  than  the   internal.      A   vertical    and 

somewhat  elevated  line  divides  the  articular 
surface  into  two  unequal  parts,  the  external 
being  the  broader;  by  this  the  patellse  may 
be  distinguished  from  eadi  other.  It  ossifies  about  the  third  year, 
from  a  single  centre. 

Other  Sesamoid  Bohes. — Of  these  the  two  placed  below  the  ball 

*  Fig.  S8.— A.  The  patella  or  rotola,  outer  sarftoov— B.  The  same  osleid, 
as  seen  on  its  artkular  or  Inner  surfliuje. 
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of  the  great  toe  are  nerer  absent;  they  resemble  the  patellee  in  their 
relation  to  the  joint  and  to  the  tendon  of  the  flexor  breris  pollids.  In 
all  respects  tl^y  resemble  the  sesamoid  bones  already  noticed  in 
describing  the  hand. 

Sesamoid  bones  are  occasionally  found  in  connexion  with  the 
tendons  of  the  tibialia  posticus  and  peroneus  longus ;  and  two  occa- 
sionally behind  the  condyles  of  the  femur. 

Accidental  oanfications,  strongly  resembling  sesamoid  bones  (osteids), 
are  occasionally  found  imbedd^  in  tendons  and  muscles ;  they  are, 
however,  pathological  appearances. 

OF  THE  SKELETON  OF  THE  FOOT  GENERALLY. 

No  part  of  the  skeleton  merits  more  the  attention  of  the  student : 
its  physiology  also  is  interesting.  In  the  finely-formed  foot  the  second 
toe  is  the  longest,  and  the  first  interosseal  metatarsal  space  con- 
aiderably  larger  than  the  others. 

The  foot  and  hand  are  strictly  analogous  structures,  but  they  are 
not  homol<^us,  properly  speaking,  but  merely  represent  each  other; 
they  belong  to  different  segments  of  the  skeleton, 

OSSIFICATION  OF  THE  TABSAL,  METATARSAL,  AND  DIGITAL 

BONEB. 

Tonal  bonea. — ^The  os  calds  grows  from  two  centres  of  ossification, 
one  for  the  body  of  the  bone,  the  other  for  the  tubercle :  this  continues 
as  an  epiphysis  to  near  puberty.  The  other  bones  of  the  tarsus  hare 
single  centres  of  ossification. 

Metatanal  bonea, — ^These  bones  have  each  two  centres  of  ossifica- 
tion, one  for  the  shaft  and  a  second  for  the  heed  or  digital  end :  this 
latter  forms  the  epiphysis;  but  in  the  metatarsal  bone  of  the  great  toe, 
like  that  of  the  thumb,  the  epiphysis  is  at  the  proximal  end  of  the 
bone,  showing  an  analogy  in  thb  as  well  as  in  shape  with  the  digital 
bones. 

The  phalanges  of  the  toes  resemble  in  their  ossification  those  of  the 
fingers.  Eadi  is  formed  of  two  parts,  a  principal  one  and  an  epi- 
physis :  the  latter  is  found  at  the  prominent  end  of  each  bone. 


SKELETON  OF  THE  INFANT  OOMPARED  WITH  THE  ADULT. 

Although  Ruysdi,  Kirkringius,  Albinus,  and  other  exact  descriptive 
anatomists  knew  wdl  the  history  of  the  young  skeleton,  in  so  far  as 
regards  the  progress  of  ossification,  the  number  of  the  germs  or  nuclei, 
the  vascularity  of  the  periosteum,  and  the  bones  themselves,  they  were 
yet  ^orant  of  the  meaning  of  those  in&ntile  forms  revealed  to  us  by 
the  discovery  of  tnmscendental  or  philosophic  anatomy.  Bichat  him- 
sdf  was  ignorant  of  this  new  element  of  research,  and  this  circum- 
stance much  affected  his  otherwise  great  discoveries. 

I  have  canaed,  therefore,  to  be  reproduced  here  a  woodcut  originally 
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a  aatatitate  for  (he 
1  view  to  Ihe  CBlling 
u  nad  disproportiDiu 
»  peculiaHtiee  and  dispro- 
portioru  graduaJlj  give  way  with  yeani,  being  succeeded  by  the  orJb/f 
formSt  the  specific  atCribntea  of  the  iodividiul^  When  this  doea  not 
take  place  the  in&ntile  form*  remain,  at  leut  to  a  certain  ertent; 
tbejr  an  of  cours«  atiormai  aa  regards  the  adult  individuaJ ;  they  arCt 


!  liupular  fon 


in  Gut,  defontatia  as  regaidi  the 


adult  fonn,  bat  th^  are 
nonnai  u  regaida  the  in- 
fant and  ihti  inferior  ani- 

and  fbasil. 

It  were  fbre^  to  the 
object  of  thia  work  to  do 
more  than  point  out  a  few 
of  tbeH  peculiarities : — 
The  great  bulk  of  the  hewl, 
compsnd  with  the  trunk 
and  limbs ;  and,  mare  eepe- 
dally,  the  diiproportjoa 
between  the  cranium  lod 
bee,  and,  as  a  consequence, 
between  the  bnin  aod  the 
organs  of  sense.  The  jaws 
are  small  \  the  neck  ehort ; 
the  thorai  slender,  and 
without  form ;  Che  ihoul- 
dera  narrow;  spinal  co- 
lumu  much  less  carved 
than  it  afterwards  becomes; 
pectoral  extremities  long  as 
compared  with  the  lower, 
and  with  the  torso  gene- 
rally. In  the  pelric  or  in- 
ferior extremi  tiei  the  thigh- 
bonea  are  Bhoitaod  straigfa  t, 
and  with  the  legs  and  feet 
recall  strongly  t«  the  mind 
the  fonns  of  the  onn  and 
chimpaniee,  tlie  two  anl- 
mala  hitherto  found  whidi 
approach  neanet  to  man's 

The  skeleton  of  the  feet 
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the  heel-bones  project;  the  limbs  are  semi-bent,  and  cannot  be  fully 
extended ;  the  thigh-bones  are  wide  apart  at  both  extremities,  or  their 
axis  is  vertical  like  the  thigh-bones  of  birds.  When  these  infantile 
shapes  remain  they  constitute  unpleasing  deformities  in  the  adult. 

The  pelvis  also  is  peculiar ;  the  ossa  innominata  are  narrow,  and 
placed  nearly  upright  as  they  are  in  the  chimpanzee ;  the  sacral  ver- 
tebne  are  narrow,  and  resonble  in  form,  sixe,  and  direction  the  lumbar 
portion  of  the  column ;  the  &lse  pelvis  is  narrow,  as  in  the  quadruped ; 
the  antero-posterior  diameter  of  the  pelvis  is  the  longest.  When  these 
forms  continue,  more  or  less,  to  the  adult  state,  they  cause  the  pelvis 
of  the  European  woman  to  resemble, — 1,  that  of  the  negro ;  2,  if 
more  aggravated,  that  of  the  chimpanzee,  or  quadruped ;  and  those 
forms  which  give  to  the  European  woman  all  her  grace  never  appear. 

Reflections  and  inferences  like  these,  which  a  few  years  ago,  when  I 
first  taught  anatomy,  were  viewed  by  the  profession  as  purely  theo- 
retical, are  now  foimd  to  bear  on  physiological  and  pathological  ques- 
tions of  the  highest  interest.  The  formation  of  the  obliquely-ovai 
pelvis  discovered  by  Negele,  though  made  empirically  by  that  most 
distinguished  of  accoucheurs,  could  only  be  explained  satisfactorily  by 
the  application  of  the  principles  of  transcendental  anatomy  just  laid 
down. 

These  peculiarities  of  form  apply  in  full  force  to  the  new-bom 
infant  generally ;  hence  artists  avoid  drawing  it.  In  the  child  of  two 
years  old  the  deformities  and  disproportions,  though  not  overcome,  are 
concealed  by  the  improved  integumentary  covering  and  subcutaneous 
cellulo-adipose  membrane,  which  covers  all.  The  hands  and  feet 
become  beautiful,  and  the  face  acquires  an  intellectual  look.  The 
skeleton  continues  to  grow,  and  other  propoilions  are  established  long 
before  puberty. 
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ARTICULATIONS,  OR  LIGAMENTS. 


The  bones  composing  the  skeleton  are  connected  together  hj  articci* 
lations,  of  which  some  are  moveable  and  some  fixed. 

Until  Bidiat  appeared,  the  varioos  structures  entering  into  the  com* 
position  of  the  articulations  were  usually  confounded  with  each  other. 
He  ought,  perhaps,  to  have  gone  farther  than  he  did,  and  boldly  dis- 
carded the  language  of  the  older  anatomists,  who  were  learned  merely 
in  words. 

The  moteahk  articulations  have  been  subdivided  into  two  great 
subdivisions,  those,  namely,  in  which  the  surfaces  of  the  bones  forming 
the  articulation  are  said  to  be  continuous,  though  not  strictly  so,  as  in 
the  case  of  the  bodies  of  the  vertebrae,  and  those  in  which  the  osseous 
surfaces  are  merely  contiguous;  but  even  here  the  classification  is 
faulty,  for,  in  the  articulation  of  the  lower  jaw,  knee,  and  clavicles, 
the  bones  are  not  contiguous,  even  in  this  sense. 

Certain  of  the  immoveable  articulations  have  been  already  described ; 
the  sutures  and  harmoniae  of  the  bones  of  the  bead ;  others  remain  to 
be  spoken  of.  This  class  of  joints  has,  moreover,  been  arranged  in 
four  divisions,  1st,  where  the  bones  are  placed  merely  in  juita-position, 
as  at  the  base  of  the  skull ;  2d,  where  they  are  interlocKed,  as  in  the 
sutures ;  3d,  where  there  exists  implantation,  as  in  the  teeth  and 
alveoli. 

Systematic  writers  still  present  their  readers  with  a  tabular  account 
of  the  articulations,  employing  Greek  terms,  invented  by  those  who 
knew  little  or  nolhhig  of  the  true  nature  of  the  joints. 

MOVEABLE  ARTICULATIONS,  OR  DIARTHBOSES. 

Surfiices  united :  amphiarthroses.  Ex.  Junction  of  the  bodies  of  the 
vertebrae  with  each  other. 

Surfaces  not  united,  and  permitting  of  circumduction :  1st,  orbicular 
diarthroses.  Ex.  hip-joint.  2d,  or  only  permitting  of  limited  motion : 
Gingljonus.     Ex.  The  elbow-joint. 

The  articulation  of  the  lower  jaw  is  called  an  arthrodia,  and  the  term 
amphiarthrosis  has  been  applied  to  the  carpal  articulations. 

The  immoveable  articuliations,  called  also  synarthroses,  have  been 
subdivided  into  :  Ist,  suture :  dovetail.  Ex.  Sagittal,  &c. ;  squamous ; 
temporal.  2d,  hannonia.  Ex.  Nasal,  maxillaiy.  3d,  gomphosis. 
Ex.  Teeth  in  the  alveoli.  4th,  sdiindylesis.  Ex.  Vomer  and  rostrum 
of  the  sphenoid  bone. 

Anatomists    stall  employ  the  term  symphysis  to  express,   when 
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applied  to  the  lower  jaw,  a  firm  bony  union ;  and  when  used  in 
reference  to  the  pelvis,  to  designate  a  joint  having  a  complex  appa- 
ratus of  soft  structures. 

The  terms  synchondrosis  and  syndesmosis  are  still  applied  to  the 
sacro-iliac  articulatioDs. 


STRUCTURES  COMPOSING  THE  ARTICULATIONS. 

A  much  more  important  Hnquiiy  is  the  nature  and  character  of  the 
structures  which  enter  into  the  composition  of  the  joints. — These  are, 
in  addition  to  the  osseous  surfaces,  Ist,  synovial  capsules ;  2d,  carti- 
lages called  articular ;  3d,  ligaments ;  4th,  fibro-cartila^es. 

The  Synovial  capaides,  or  membranes,  have  a  strong  resemblance  to 
serous  membranes  in  form,  structure,  and  functions.  They  occur  in 
all  the  moveable  articulations  without  exception,  and  form  shut  sacs ; 
transparent,  and  applied  over  all  the  parts,  entering  into  the  composi- 
tion of  the  joints  without  including  any  of  them.  Their  internal 
surface  is  ine^  contiguous  to  itself,  smooth,  polished,  and  often  fur- 
nished with  villosities  and  fimbriated  prolongations,  and  continually 
lubricated  by  an  albuminous  fluid,  similar  to  that  bedewing  the  surfaces 
of  the  serous  membranes.  Their  external  sur&ce  is  cellular,  and  is 
attached  to  the  neighbouring  organs. 

These  articular  capsules,  mistaken  by  the  older  anatomists  for  liga- 
ments, vary  much  in  size  and  complexity.  The  miscroscopic  history 
of  these  capsules  will  be  found  in  the  section  on  genend  anatomy, 
towards  the  close  of  this  work.  Their  functions  are  to  protect  the 
surfaces  over  which  they  are  spread,  and  this  they  effect  chiefly  by 
means  of  the  synovia,  or  joint-oil,  they  secrete  by  their  deep  sur&oes. 
This  fluid  is  chiefly  composed  of  water  and  albumen.* 

2d.  Articular  cartilages, — The  surfiu^es  of  the  bones  where  they 
form  moveable  articulations  are  covered  with  cartilages  of  a  pearly 
white  colour,  remarkably  hard  and  elastic.  Their  mode  of  union  willi 
the  osseous  surface  has  not  been  very  clearly  made  out ;  nevertheless 
it  is  extremely  firm.  Their  opposing  or  smooth  surfaces,  called  also 
the  free  surface,  is  probably  invest^  continuously  with  a  layer  of 
synovial  membrane.    This,  however,  has  been  denied. 

These  cartilages  are  generally  thickest  in  the  centre,  becoming  thinner 
towards  their  edges.  Their  physical  and  vital  properties  have  been 
considered  in  the  section  on  general  anatomy,  to  which  sudi  inquiries 
more  appropriately  belong. 

3d.  Ligaments. — The  ligaments  are  dense  fibrous  bundles,  or  fasdculi 
of  ligamentous  tissue.  They  are  interlaced  at  their  extremities  with 
the  periosteum,  and  thus  may  readily  be  distinguished  from  tendons ; 
their  use  is  to  connect  the  bones  to  each  other.  A  loose  cellular  tissue 
connects  the  ligamentous  fibres  to  each  other.  Ligaments  are  non- 
elastic,  and  thus  differ  from  fibro-cartilages,  with  whidi  they  have  often 

*  See  the  aection,  Genend  Anatomy. 
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been  confounded.    Some  have  divided  them  into  oordiform  or  rope- 
ahaped,  and  orbicular  or  capiular.    The  division  is  of  little  moment. 

4.  FSbro-cartilages — articular. — ^These  substances  are  now  admitted 
to  be  distinct  from  ligaments ;  they  are  of  great  strength,  and  elastic. 
They  vary  mnch  in  form,  and  are  subject  to  few  pathological  affections. 
At  times,  as  between  the  bodies  of  the  vertebrae,  they  form  the 
whole  articular  apparatus,  or  nearly  so ;  at  others  they  merely  fonn 
appendages  placed  within  the  joints. 

OF  THE  ABTICULATIONS  IN  PARTICULAR. 

It  was  formerly  the  practioe  of  the  medical  student  cursorily  to 
examine  a  few  only  of  the  joints,  and  chiefly,  if  not  exclusively,  those 
whidi  he  fancied  to  be  o{  practical  importance.  This  pernicious  mode 
of  study  has,  it  is  hoped,  been  finally  abandoned.  The  articulations  of 
the  body  oc^t  each  to  be  examined  attentively,  after  having  been 
carefully  dissected.  The  joints  may  be  examined  in  any  order  the 
student  may  think  fit.  The  osteological  arrangement  of,  Ist,  the 
articulations  of  the  trunk;  2d,  those  of  the  extremities,  has  been 
adopted  here.  In  well-conducted  practical  classes,  the  student  ought 
not  to  meet  with  any  impediment  in  carrying  out  this  arrangement. 

Vertebral  Articulations,  or  common  Articulations  of 
THE  Vertebra. — Each  vertebra,  from  the  third  cervical  to  the  last 
lumbar  inclusive,  is  placed  in  contact  with  that  which  precedes  or 
follows  it,  by  its  body  and  articular  processes;  the  lamina  and 
spinous  processes  of  all  the  vertebrae  being  moreover  connected  by 
ligaments.  There  results  from  this,  that  the  common  articulations  of 
the  vertebrae  present  themselves  under  the  appearance  of  an  amphiar- 
throsis  for  their  bodies,  and  of  a  plain  arthrodia  with  obscure  motions 
for  their  articular  processes,  and  that  they  are  further  strengthened  by 
accessory  ligaments  cs^ble  of  great  resistance.  We  also  obiserve  that 
each  vertebra  has,  on  the  one  hand,  isolated  and  peculiar  means  ot 
union,  as  the  ligamenta  fiava  and  the  fibro-cartilages ;  and  on  the 
other,  participates  in  the  use  of  common  organs,  which  extend  at  once 
over  the  whole  vertebral  column,  or  at  least  the  greater  part  of  it, 
such  as  Uie  anterior  and  posterior  vertebral  ligaments,  ^y  portion 
of  the  vertebral  column  may  be  selected  by  the  dissector  for  his 
examination  of  these  ligaments ;  but  perhaps  the  four  last  dorsal  and 
two  first  lumbar  will  show  him  all  the  ligaments  to  best  advantage. 

The  great  anterior  vertebral  ligament  {Fig,  85),  or  longitudinal  fitcia, 
occupies  the  anterior  part  of  the  vertebral  column,  from  the  axis  to 
the  upper  part  of  the  sacrum.  It  is  membraniform,  and  of  a  glistening 
appearance,  and  presents  very  distinct  longitudinal  striae,  which  sepa- 
rate so  many  bundles  of  fibres,  between  which  there  exist  small  inter- 
vals, irregular  as  to  form  and  position,  for  the  passage  of  blood-vessels 
and  cellular  tissue.  This  membrane  is  very  narrow  in  the  neck, 
broader  in  the  back,  still  broader  in  the  lumbar  region,  and  so  dis- 
posed as  to  cover  the  greater  part  of  the  bodies  of  the  vertebrae.    The 
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they  e 

dimeniioni.  The  nit>e[ficiKl  fibres 
covCT  tht  bodie*  of  four  or  five  ver- 
t«brE ;  UiOK  whjcb  are  intirDHdiste 
tre  iMt  bFToud  the  thin!  rertcbra 
below  ihat  from  wbich  Otej  Imre 
risen  i  the  deepest  «re  still  shorter, 
Bud  only  go  from  one  vertebra  to 
that  which  is  immedialely  below  it. 
It  i>  fllso  to  be  obKned,  that  in 
general  theee  fibres  arise  in  much 
fn^eiter  numbers  from  the  fibre- 
nrtiUfea  than  from  the  Ttrtebr« 
themselTes. 

The  student  wiU  now,  with  a 
amall  Hay's^aw,  or  bone-nippers, 
cut  KTou  all  Ihe  pedida  or  roots  of 
the  proceases,  and  thui  remoTs  the 
posterior  part  of  the  s[hiui1  canal  in 
a  mass.  On  the  pr«t«rior  aspect 
of  Ihe  bodies  of  the  Tertebne  tlint 
exposed,  he  will  obserre  the  great 
potttrior  veritbral  ligament  {Fig. 
85),  or  bmgitvdinal  facia.  It  ei- 
tends  at  the  back  part  of  tlv  bodies 
of  the  Terttbne,  from  that  of  the 
axis  to  the  aacruni.  It  is  broader 
in  the  nedi  and  buk  than  in  Ihe 
lumbar  region,  where  it  is  so  iuutdv 
■s  not  to  be  more  than  two  lines 
broad  in  all  parts  of  it>  course; 
it  is  broader  opposite  each  inter' 
rertebial  snhstance  than  on  the  bo- 
diesof the  Tertebrs  themselTes.which 
giTW  it  the  form  of  a  long  band  ton- 

•  ng.  »S.— Venkal  sectkiD  of  the 
iplnal  »ihimn,  right  akle--ML  bodies  of 
llie  vertebra;  b.  intetvenebial  flbro- 
canUaws ;  c,  splnofis  pncesses ;  d.  In  teT' 
cplnsi  UcUHnl  (Uguinil  al  Ibe  ifitH* 
uY  (be  Bplauiis  proooses).    The  intsrtor 

HiaportiaD  uf 
llow  ligaments 
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tnd«d  at  JDUrvtdi.  It 
ii  sDKwdi  and  of  a  tcit 
BbiruDg  peaily-white.  It 
IB  in  general  deiiHr  and 
mare  compact  than  the 
anterior  &eia,  ntber 
thin  in  tJw  lumhai  and 
cenical  ngioni,  and 
thicknt  in  the  Uck. 
This  membrane,  like  the 
anterior,  is  compoeed  of 
soperfkial  fibres,  occu- 
pying the  inlerra]  of 
fbuTiOr  fire  vertebne  or 
iibro-cartllages,  and  of 
deep  fibres,  extending 
oyer  two  rertebra  onl  j, 
or  even  over  a  single 
Terlebra  and  ill  fibro- 
cartil^e. 

Next,  remove  eDtirelr 
Ibese  membnuifonn  h- 


txrtebral  fibro  -  carti- 
laga.  TlKK  orguiB 
rtMmble  Kctiou  of  cf- 
Knden,  of  a  whitiih 
cuiour,  finn,  and  pofl- 
«es«ed  of  great  fleiiU- 
litf;  tbejr  are  aitnated 
between  the  bodies  of 
the  Terlebrffi,  from  the 
interral  wbidi  separatefl 
the  Kcood  and  third,  to 
that  whkfa  edsti  be- 
tweco  the  last  lumbar 
Tcrtebrs  and  the  aocrum. 
Their  form  ooiresponds 
to  that  of  the  bodies  of 
theyertebra,  with  which 
thej  are  connected,  being 
•  Fli.  Ba-^-BecUni.  ihow' 


oral  in  the  neck  uid 
loins,  while  in  the  dorul 
regions  they  ■«  circular. 
Those  af  the  neck  and 
upper  part  of  the  back 
arc  much  thinner  than 
those  of  the  lower  part 
of  the  back  and  loini, 
the  latter  having  B  thick- 
nets  of  half  an  inch. 
But  each  of  them  haa 
not  an  equal  thicknev 
ID  all  parta  of  ita  ei- 


the  h 


ional 


region,  which  conslitutei 
one  oif  the  prindpal 
muses  of  the  triple  ciu-- 
vBtun  of  the  E|Hne. 
(Fig.57.)  BytheirtippH- 
and  under  mrfucta  the 
tibro- cartilages  cloeelj 
adhere  above  and  below 
to  ihecemspondlng  eur- 
fiusB  of  the  vertebra. 
In  Babjects  which  hare 
not     e<t«ded      twenty 

to  theepi(*pe8«flhe» 


'ith  « 


b  thej 
are  ei^y  removed-  The 
Intervertebral  fibro-car- 
lages  are  formed  hi  their 
dreniDferenc«  by  very 
close  tibres  and  Umins 
of  the  nature  of  llga- 
menta ;  the  fibres  never 
direct  themselvea    per- 
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pendlmlu'lf^  from  one Terlibn  to  inothFr ;  but  the  fy  fgt 

oDtanooat  Bscend  fnaa  ri^t  to  left,  and  coTer  a 
Uyer  which  hui  an  opposite  dinction,  and  which  it 
ilKlf  applied  agaiiut  other  Ujera  haTing  a  different 
diRctiou.  The  lazninc,  whid)  are  coacentric,  are 
nnmeTDiu  aoteriorlj  and  laWralljr,  but  in  lea  aom- 
ber  at  the  Wk  fnt;  they  intenect  each  other, 
dmunish  in  thickDtu,  and  leave  between  them  wider 
intervals,  la  proportioD  m  Oief  appntadi  the  centre 
ortuh  6bra-cutilage.  Their  vacintiaan  filled  with 
■  toU,  pulpy,  homogawoiu  viackl  lubatance,  of  a 
gnjiih  colonr,  and  at  Um  csitre  Itself  there  is  onl^ 
a  vtTj  soft,  spongj,  elastic^  areolar  tiasup,  plenti^Uy  supplied  with  the 
substance  in  question.  This  dispodtion  is  much  more  apparent  in  the 
Inmbar  region  than  in  any  other  part  of  the  Tertebra]  colamn.  In 
children  this  sobatance  is  whitish,  trensparent,  and  mach  leas  abundant 
than  in  adulta,  in  whom  it  has  more  conaisteoce,  and  ■•  of  a  yellowish 
colour.  In  old  people  it  dimioisbea  Mill  more  in  quantity,  and  the 
fibro-cartilagta  lose  much  of  their  thickness.  Tbme  bottles,  when 
soaked  in  water,  swell  and  increase  Ter;  much  in  their  vertical  eitent, 
frequently  acquiring  a  whole  inch  in  thickneasj  bnt  it  is  eapeciatly 
toinuds  the  centre  that  the  increase  Is  eSected,  and  if  one  of  them  is 
cut  horiiontally  between  two  vertebrz,  each  portion  iwa  hi  the  form 
of  n  cone,  having  its  base  towards  its  eitemal  lamime  of  the  fibro- 
cartilage,  which  acquires  a  red  colour  on  remaining  some  time  in 
water.  By  dcaiMstion,  on  the  contrary,  these  organ*  are  rendered 
mudi  thinnfT,  enpedally  in  the  middle  part,  which  is  then  redut«d  to  a 
line  of  thidmess.  In  the  recent  state  the  elasticity  of  these  fibro- 
cartilagCB  ia  otremely  remarkable,  and  reetores  to  it«  direction  the 
vertebral  column  al^r  it  has  been  variously  beot  in  a  dead  stale-  If 
a  vertical  sectioD  is  nude  of  Mveial  rertebne,  the  tissue  of  this  body 
expand*  and  sorpassea  the  level  of  the  oaaeous  surbces.  Their  tenacity, 
or  power  of  cohesion,  is  also  very  great,  and  even  exceeds  that  of  the 
bones  with  which  (hey  are  connected. 

The  ptnteHor  segment  of  the  spinal  canal,  which  was  directed  to 
he  removed  in  order  U>  see  the  great  posterior  vertebral  ligament, 
may  now  be  eiamined.  On  the  intemal  Hspect,  most  conveniently 
and  almoct  without  dissection,  is  'observed  the  ligamenta  subflava. 
These  occupy  the  interlaminar  spaces  of  the  vertebrae,  from  that  which 
eiistB  between  the  sevond  and  third  to  that  which  separatej  the  last 
from  the  lacram,  and  complete  the  vertebral  canal  behind ;  they  are 
fortned  of  a  strong,  linn,  and  ehutic  tissue,  of  a  yellowish  colour,  and 
composed  of  vertical  fibres.  Each  of  these  is  clivided  into  two  por- 
tions, the  one  right  the  other  left,  angularly  united  toward  the  baH  of 
the  spinous  process,  b  '  ' 
*  Ffe,  eH.-Secllon  ot 

-nlebrsl  sabstimce  lo  I ..  —    .. 

venebn ;  b,  lawrvcrtcbral  Bbn^^artllBgE  mj 


o  leave  between  t^ 
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mult  fignire,  which  ia  clo«#d  by  a  cdlnlu-  tdame.  At  0>e  upper  part 
of  the  neck  they  are  thin  and  dutow  ;  they  become  thicker  and  brmder 
in  proportion  u  ^^  deacetid,  and  in  the  loiu  acqnire  very  coosider- 
abla  djmeniioni.  Their  upper  edge  ia  attached  to  the  inner  Huftoe  of 
the  lamina  of  the  Tertebn,  iriiich  ii  situated  above ;  the  toacr  «dge 
b  Sled  to  the  Terj  margin  of  the  vertebral  lamina  bencelh. 

The  sjnnoui  proceaaes  of  the  dorwl  and  Imnbar  Ttrtdine  are  con- 
nected together  bj  two  aela  of  ligameata,  thow  by  which  the  spine*  of 
the  apinaua  proceasa  are  connected,  luprojpinaj  mid  tile  mtertpiaal 
tigammti  vbicb  occupy  the  iDterrHli  of  the  ipinoui  pniceB«.  The 
iaterapinal  ligamenta  are  lateral,  and  corregpond  on  either  of  the 
median  lineo,  to  the  erector  muflclea  of  the  Bpioe.  One  of  their  edgea 
i5  attached  above  to  the  lower  edge  of  the  upper  proceH,  and  another 
beloa,  to  the  tipper  edge  of  that  litualed  beneath.     Poateriorly  they 


t  by  whirh  the  apices  of  the  sfdnoua 
proceaaea  are  connected,  and  anteriorly  with  the  yellow  ligiunent. 
They  ore  compoaed  of  regular  bundles  of  fibres,  wbirdi  follow  different 
directions,  but  generally  proceed  obliquely,  and  in  an  opposite  direction 
to  the  inferior  process  and  the  next  ligament,  so  as  to  cross  each  other. 
Lastly,  each  veitebia  has  two  superior  and  two  inlerior  oblique  arti- 
cular proccasM,  the  inferior  of  one  vertebra  articulating  vitb  the 
superior  of  the  other.  These  snriocea  ore  incrasted  with  a  rety  thin 
layer  of  cartilage,  each  being  provided  with  a  BjmDria]  capsule,  and  in 
many  inatonces  with  strengtbeoiog  bandies  of  ligamentous  libm. 
Artil'i;latio»s  of  tbe  lar  ahd  2d  Vektbbb*;  with  back 

OTHEB    AND    Wmt    THE    HeAD. — In    deSC 

>t  well  be  separated  from  each  other. 
0  those  of  the  head  fint. 
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Tbc  articnUtiiMU  of  tlie  boaea  of  the  cnniam  und  face  hare  been 
almd;  spok«i  of  in  the  Osleologf.  Thej  are  rootioDleaa  or  filed, 
eicepting  that  of  the  lower  jaw. 

Abticoutioh  of  the  Loweb  Jaw. — The  dsseoaa  lurfacea  are, 
1,  the  glenoid  caritj  of  the  temporal  buoe  on  either  side;  2,  IIm 
condyles  of  the  temporal  bone.  These  surbces  are  encnuted  wilh  a 
thio  cartilage,  the  fonner  only  partiallj.     The  ligainenta  are, — 

1.  The  ataml  lateral  ligament.  S.  Tlie  inltmal  lateral  ligament. 
3-  The  rtylo-maxillarj  li^ment;  and,  in  addJUoD  to  theae,  a  aomeithat 
complex  aynoT)^  membrane,  and  an  intararticular  Hbro-cartilage. 

1.  The  external  late- 
nt ligament  b  id  &ct 


mrface  whicJi  Kparatee 
the  conun^cement  of 
the  roota  of  the  IJgo- 

which,  descending  back 
warda,  it  ia  attached  by 
ita  inferior  extremity  to 
the  enter  aide  of  the 
neck  of  the  iDTerior 
maiillaiy  bone.  The 
•kin  and  parotid  gland 
cover  the  ligammt  ex- 
ternally; ita  inner  anr- 
(ace  tondiea  the  aynoTial 
membrane  and  the  latei^ 
artJcuUr  libro-csrtilage. 

2.  Tkt  internal  lateral  ligament. — Thinner  and  longer  than  the 
laat  deacribed ;  attached  niperlorly  to  the  epinoua  pmceaa  of  the 
•pbenoid  and  the  parta  in  ita  vicinity,  it  descends  obliquely  forwaida, 
becnming  broad  and  membianous,  to  be  fixed  to  the  inner  and  anterior 
part  of  Uie  edge  of  the  commencement  of  the  iaferiar  dental  canal. 

The  inlemai  maxillary  artery  paaaei  between  it  and  the  neck  of  the 
amdyle ;  the  inferior  dentar  T«aels  separate  it  from  the  ramus,  lower 
down.  The  ligacooit  moroorei  sepaiatea  the  two  pterygoid  mnscln 
from  each  other. 

3.  Btylo-mraillary  ligamml, — Thia  ia  a  mere  aponeurotic  oord, 
attached  above  to  the  etyloid  procen  of  the  temporal  bone ;  inferiorly, 
to  the  angle  of  the  jaw.     The  ligament  gives  attachment  to  numeroua 

*  Fk.  Mj—a,  portloii  oT'Ibe  baaa  of  the  iknllj  b,  psdllon  of  the  Joint:  c> 
iDternd  lateral  llnmenl  of  Ihe  JoUil ;  d,  ramu  of  Uie  Jaw ;  i,  aogle ;  /,  liil 
mote  tooth  of  IhaMt  il^ 
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The   lignment   called 

iniernvixitlary  tA  not 
properly sliitament.  lt« 
■tnictiuc  Bad  iniportfmt 
reUtiom  to  the  bucci^ 
Dator,  aad  guperior  con- 
Btrictor  of  the  ]iiar7ni, 
nill  be  pBTtJculirly 
noticed  when  docritwig 


tide.  —  Generillj,    but 

ber.  The  upper  n  ex- 
panded over  th«g1enoid 
surlace  and  the  auperior 
lurftce  of  the  fibro-car- 
tllnge)  thelowerinieats 
the  interior  aarbcv  of 
th)>  cartilage  and  the 
condyle  of  the  lower  jaw. 
When    the    fibro-cartj- 

Isge  b  perforated  in  the  centre,  these  lynoTial  uca  onnniiuucate  with 

each  other, 

5.  Iiderartioohr  fhm-eartUage. — This  is  a  thin  lamina  or  disc  of 

fibro-cortilage  hiterpoeed  between  the  condyle  and  the  glenoid  cariEy. 

Ita  form  is  acconunodalad  tt)  the  auriacca  it  coven.     Ita  relation!  to 

the  Burroojiding  parta  are  siniple,  and  cannot  well  be  mistaken. 


AnrictiLaTKnu  or  the  Hvoid  Bohes.— It 


The  CM 


ly  be  aa  weU  to 
e    here,    thou^ 

bat  oat  of  place, 

iculalioiu  of  the 

bonea    oUed 

nenons  of  the 
hyoid  bones  an  indirect ; 
by  msau  of  the  styio- 
hyoid  ligamenla  Uien 
bimes  are  conuecled  to 
tbe  baas  of  the  cranium. 
The  stylohyoid  tiga- 


-'-3  the  left 


Br  Jaw,  tlignal  bcmea. 


uriheBknU)  ^  eilamal 


ia  a  slender,  elongated, 
■ad  iljkhtiTaki  1^ 
IMenu  UemKDti  c. 
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fibniu  &>dc<il>ia ;  It  la  not  ■  trae  liguncol.  It  is  attached  taiwriorly 
to  the  etyloid  prcxH  of  the  temporal  boot ;  infcriorl;  to  the  leuer  or 
■tyloitl  honi  o[  the  hjoid  booei.  In  iu  place  we  ■ometimea  liiid  * 
miude,  aometiinca  en  elongatfd  hooe. 

AsnccLitioN  or  tre  Head  wim  the  Vertebbai.  Coluhv 
iOccipao-allanial  ariicalation). — This  uiicalation  la  a  rerj   doM 
double  uihrDdU,  fonsed  by  the 
craidjlw  of  the  ocdpi  t«l  bone  and  fft  •*-' 

the  auperier  articular  cavitiea  of  a 

the  stiu ;  the  aurface  of  both 
theae  parts  ia  inieated  with  a 
pretljr  thick  cartilage,  which  ia 
interrupted  in  aeveral  points  of 
ita  drcumfereoce  by  inequali- 
ties, in  which  are  lodged  amall 
nuuaea  of  reddiah  cellulu  ttHne. 
A  lyiumai  membraiu,  which 
edat*  OD  each  aide,  corera  the  ^ 

articular  xirfiKee,  bemg  reflected 

from  the  one  t«  the  other.  It  iareiy  loose  aoterioiiy,  because  on  thiailile 
it  GOtBprdwnda  in  its  circuit  a  pert  of  the  aurface  of  the  ocdpital  booe, 
while  in  the  rest  of  Iti  eiteot  it  ia  oonliiied  to  the  drcnmferaice  of  the 
ccodyle.  Anttnorlyj  it  cotcts  the  anterior  occipitO'atlantal  ligament; 
potteriorly  and  txitmally,  it  ia  in  conneiion  with  mnch  cellular 
tiasue ;  inUmaHy,  it  corera  the  eitremit;  of  the  tnnirene  ligament, 
a  part  of  the  oorreepooding  odontoid  ligament,  and  small  masses  of 
adipose  eetloiar  tiaaoe,  which  hare  been  taken  fat  ajnovial  glands. 
This  articuUtioa  i>  further  strengtheDcd  by  two  ligunenta,  the  one 
befbre,  the  other  behind,  beaidcs  a  great  number  of  amall  irregular 


AsTEBiOB  Oocmro-AtiiAirrAL  Lioaheht  (Sferabrwta  amuli 
mierior  r.prim/t). — It  ia  aitoated  between  the  anterior  arch  of  the 
atlas  ami  the  corresponding  port  of  the  mai^  of  the  occipital  foramen. 


txmoM  ymxm  of  tb«  lower  Jaw ;  d,  nraiu  \  t,  angle  ( /,  bod;  of  (be  hr>U 
boDei;  9,  BmalleroT  HtyLvidbc^;  A,uirgEr,  tb jirpid or Uirwal bora :  i,9Aj\f^ 
lijnUliBuieni(>  tUp  majbeiwo  dtUchedtoUwanglaoribe)!*);  l:,BlrMil 


t  Ftg.  «.-Verllc 

aliccllonoiaie 

baaaollbaiknl 

Hand  low 

Br>w,to 

'•bow  the 

±t,  Lower  >w  wllh  the  1 

fX?,, 

bone.-.. 

ncniioflbc>wi(i 

mer>w; 

fiirvcanUage,  and  Ibi  dl^ndlkn  of  Uh  ajnovlal  mnobiuu,  tarn.]  i 

rsdilf  be 

tl.— a,  interior  luberde  of  tbe  atlu ;  b,  posUrlot :  c  c,  truuvcne  pnt- 
, «,  uilcular  drtties  for  reoelvlng  (be  condjlH  of  tbc  oalpllal  boDfl : 
L  of  Ibc  oiaai/M  orovm  in  lUu-  Tbe  iTDOvlal  capnil«  before  and 
ila  prooasan  well  leenln  thlaaKtVn;  UkewlR  Ibe  poaUloD  of  tbe 
e  UgantDl  i-i-— "■■-'j-  belilnd  the  odonloU  proceis. 
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and  is  composed  of  two  distmct  fasciculi.  One  of  these,  which  b 
narrow,  round,  thick,  8uper6cial,  and  formed  of  Tertical  fibres,  parallel 
to  each  other,  has  been  named  the  anterior  cerrical  ligament;  it 
descends  from  the  basilar  process  to  the  tubercle  of  the  anterior  arch 
of  the  atlas.  The  other,  which  is  much  thinner,  broad,  and  mem- 
branous, extends  transversely  from  the  outer  extremity  of  one  of  the 
occipito-atlantal  articulations,  to  the  corresponding  point  on  the  oppo- 
site side ;  its  tissue  is  dense  and  compact,  and  the  fibres  of  which  it  is 
composed  are  with  difficulty  distinguished;  its  cmterior  surface  is 
covered  by  the  preceding  fasciculus,  the  recti  capitis  antici  majores  and 
minoies  muscles,  and  a  portion  of  the  recti  capitis  lateiales.  It  gives 
rise,  by  its  sides,  to  a  fibroos  arch,  the  concavity  of  which  is  directed 
upwards,  and  which  is  attached  to  the  fore  port  of  the  occipital  condyle 
Ob  the  one  hand,  and  on  the  other  to  the  jugular  surface  of  the  same 
bone.  This  ligamentous  ardi  is  traversed  by  the  pneumo-gastric  and 
spinal  accessory  nerves,  and  by  the  internal  jueular  vein.  The 
posterior  surface  of  this  ligament  rests  upon  the  odontoid  process,  its 
ligaments,  and  on  the  synovial  ovules  of  the  articulations  itself. 

POSTERIOB  Occiprro-ATLANTAL  LiGAMEin^  (Membrana  annuli 
post,  vert,  primcB), — ^This  is  broader  than  the  last;  it  is  formed  of 
two  laminie  placed  the  one  before  the  other,  which  proceed  together 
from  the  posterior  part  of  the  circumference  of  the  occipital  foramen, 
between  the  condyles,  separating  as  they  descend.  The  anterior, 
which  is  thick,  and  presents  very  distinct  vertical  fibres,  is  interlaced 
with  the  dura  mater  of  the  vertebral  canal ;  while  the  other,  which  is 
of  a  looser  and  apparently  cellular  tissue,  is  attached  to  the  great  arch 
of  the  atlas.  Between  these  two  laminn  there  is  a  slight  layer  of 
cellular  tissue,  traversed  by  a  great  number  of  nervous  filaments  and 
vascular  twigs,  which  pass  through  small  holes  formed  in  the  midst  of 
the  fibres.  The  anterior  surfiEux  of  this  ligament  corresponds  to  the 
dura  mater;  the  posterior  to  the  recti  capitis  postici  majores  and 
minores,  and  the  obliquus  superior.  Its  extremities  form,  with  the 
upper  notdies  of  the  vertebra,  two  apertures,  through  which  pass  the 
vertebral  arteries  and  sub-oodpital  nerves. 

Articulation  of  the  Oociput  with  the  Axis  ob  2i>  Cebyical 
Vertebra. — ^The  osseous  surfaces  do  not  toudi  each  other  in  this 
joint.  The  union  is  effected  by  the  odontoid  ligaments,  and  an  addi- 
tional ligamentous  slip,  denied  by  Weitbrecht. 

The  wlontoid  ligaments,  usually  called  the  cheek  ligaments  of  the 
head,  from  the  important  fbnctions  they  perform  of  limiting  the  move- 
ments of  rotation  of  the  head,  are  two  very  powerful  ligamentous  cords, 
connecting  the  summit  and  sides  of  the  odontoid  process  of  the  vertebra 
dentata  to  two  irregular  depressions,  situated  on  the  inner  side  of  the 
condyles  of  the  occipital  bone.  Their  direction  is  diverging,  or 
obliquely  outwards. 

A  ligamentous  band  of  great  strength  passes  across  from  one  condyle 
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to  the  other,   intermingling  part  of  its  fibres  with  the  preceding 
ligunents. 

A  suspensory  ligament  passing  &om  the  anterior  margin  of  the 
occipital  bone  to  the  sommit  of  the  odontoid  process,  lies  anteriorly  to 
the  superior  portion  of  the  cruciform,  or  transverse  ligament,  so  as 
readily  to  be  confounded  with  it. 

ABTICOLATIONS  of  the  FtBffT  AND  SeOOND  VEBTEBBiE  WITH 
BACH  OTHER. — ^This  articulation  takes  place  by  several  points  at  once, 
namely,  by  the  tootit-like  process  of  the  second  vertebra  with  the  anterior 
arch  of  the  atlas,  and  by  the  lateral  articular  surfaces  or  processes  of 
these  vertebne,  which  are  horizontal,  and  much  larger  than  thoee  which 
succeed. 

Odontoid  articulation — Stfnooial  membranes, — ^Two  in  number,  one 
anterior,  between  the  odontoid  process  and  the  posterior  surface  of  the 
anterior  arch  of  the  atlas ;  the  other  posterior,  between  the  odontoid 
process  and  the  transverse  ligament.  The  opposing  osseous  surfaces 
are  encrosted  with  cartilages. 

TRANSVERSE  OR  CRUOXFORM  LIGAMENT. 

Physiologically themostimportantligamentinthebody.  Thisligament, 
which  is  thick  and  strong,  extends  from  the  inner  side  of  one  of  the  lateral 
masses  of  the  atlas  to  a  corresponding  point  on  the  opposite  side,  passing 
behind  the  odontoid  process.  It  thus  forms,  with  the  arch  of  the  atlas, 
a  ring,  in  which  the  processus  dentatus  turns,  or  which  turns  upon  it.  It 
seams  the  process  in  its  place,  and  protects  the  spinal  marrow.  A 
small  fasciculus  of  fibres  descends  from  its  lower  edge  to  the  posterior 
part  of  the  body  of  the  axis,  and  a  second,  ascending  from  its  upper 
edge,  to  be  attached  to  the  basilar  surface  of  the  occipital  bone,  a  short 
wav  anterior  to  the  foramen  magnum.  Hence  the  ligament  has  been 
called  crudfonn. 

On  removing  the  recti  capitis  antid  majores  musdes,  another  ligament 
is  dispUyed.  It  is  the  anterior  atlanto  axoidal  ligament.  It  is 
attached  inferiorly  to  the  base  of  the  odontoid  process  and  body  of  the 
axis,  and  superiorly  to  the  anterior  arch  of  the  atlas. 

The  posterior  atlanto  axoidal  ligament  resembles  a  membrane ;  it 
connects  the  posterior  arch  of  the  aUas  to  the  upper  edge  of  the  Umin 
of  the  axis  on  each  side. 

The  inferior  oblique  muscles  of  the  head  cover  it  posteriorly ;  ante- 
riorly, it  corresponds  to  some  vellowish  fibres  strengthening  it,  aftd  to 
the  dura  mater  of  the  vertebral  canal. 

Ariioular  procen — Synodal  membrane. — The  articular  surfaces  by 
which  the  atlas  and  axis  meet,  differ  from  all  the  others  in  form  and 
extent.  Those  of  the  axis  are  the  larger ;  a  thin  cartilage  invests  them, 
on  which  are  placed  the  synovial  capsules.  The  capsules  are  compara- 
tively large,  apparently  to  accommodate  them  to  the  extent  of  motion 
going  on  in  these  joints. 
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ARTICULATIONS  OF  THE  THORAX. 

SlKEUJO-ajBTAL  AUTlCDLATiosB. — The  cartil^;™  of  the  (irat  wven 
ril»  are  directly  articnliited  with  the  Blernum,  and  thns  the  articidHtioiu 
of  the  ribi  may  he  subdivided  into  t»o,  namely,  lit,  articulations  of 
the  troe  rib« ;  2d,  thoie  of  the  &Ik. 


ARTICffLATIOHB 


The  inner  eitremitf  of  each  of  these  cartilage*  preaenla  ■  snriue 
which  iB  lodged  in  one  of  the  small  cavities  placed  upon  the  Inleial 
edges  of  the  slemum,  sod  whidi,  like  those  edges,  is  invested  with  a 
slight  Isyer  of  oarlil^e,  the  surfece  of  which  is  not  very  smooth.  Two 
radiflted  ligaments,  the  one  anterior,  the  other  potUrior,  strengthen 
this  species  of  aithrodia.     A  ver;  dose,  and  extremely  Ihin,  synovial 


*  Fig.  9*. — Coetostemal  srUcnlstlaps.    Tbe  llf 

— d,  a,  (be  poslerkir  cosui  stents  Ugsibent,  s£._  _,  _, . 

poalerlor  -,  c,  the  itunnbold,  nod  d,  the  poslerior  portlou  (tt  Ibe  sleniiKlBviculsr 


ilEanent,le1 


■  ribs  (o  cacli  olher. 


lenls ;  h.  A,  Ugameal*  ODlltog  the  cattUsgcs  of  It 


CARTILAGES  OF  THE  BIBS.  123 

membrane,  furnished  with  but  little  synoTia,  covers  the  articular  sur- 
&oes ;  it  is  not,  in  general,  so  easily  perceived,  but  is  a  little  more 
distinct  in  the  two  or  three  upper  articulations  than  in  those  which 
follow,  excepting,  however,  the  first,  in  which  there  is  an  absolute  con ' 
tinuity  of  substance  between  the  costal  cartilage  and  the  sternum. 
This  capsule  is  connected  before  and  behind  with  the  anterior  and  pos- 
terior ligaments  of  the  articulation,  and  is,  moreover,  strengthened 
above  and  below  by  some  irregular  fibres. 

There  almost  always  occurs,  in  the  articulation  of  the  second  of 
these  cartilages,  a  fibrous  fisisciculus,  which  proceeds  from  its  projecting 
angle  to  the  retiring  angle  of  the  sternal  cavity,  and  whidi  divides  this 
articulation  into  two  parts,  thus  rendering  two  synovial  membranes 
necessary. 

Anterior  Ligament, — This  ligament  is  broad,  thin,  membranous, 
triangular,  and  composed  of  fibres,  which  proceed  in  a  radiating  manner 
from  the  inner  extremity  of  the  cartilage,  to  be  expanded  over  the 
anterior  suHaoe  of  the  sternum,  where  they  are  interlaced  with  those 
of  the  ligaments  of  the  opposite  side,  and  of  those  situated  inomediately 
above  and  beneath,  with  tiie  periosteum  of  the  bone,  and  with  aponeu- 
rotic fibres  of  the  pectoralis  major.  The  direction  of  the  fibres  of  this 
ligament  is  such,  that  the  upper  fibres  pass  obliquely  upwards,  the 
lower  obliquely  downwards,  and  the  middle  fibres  horizontally ;  they 
are  not  all  of  the  same  length,  the  superficial  being  longer  than  the 
deep-seated,  which  are  shorter  the  nearer  they  are  to  the  joint.  From 
the  mutual  interlacing  of  the  fibres  of  all  the  anterior  ligaments,  there 
results  a  membrane  of  considerable  thickness  {membrana  stemi  anterior), 
whidi  entirely  covers  the  sternum,  and  which  is  much  more  apparent 
at  its  lower  part  than  above ;  in  some  subjects,  it  even  forms  at  the 
lower  part  a  kind  of  triangular  plane,  separate  and  distinct.  The 
anterior  ligament  is  covered  anteriorly  by  the  pectoralis  major. 

Posterior  Ligament. — It  is  not  so  thick  as  the  preceding,  and  its 
fibres  are  not  so  apparent,  although  their  disposition  is  absolutely  the 
same.  By  their  mutual  interladng  they  form,  on  the  mediastinal 
surface  of  the  sternum,  a  membrane  (membrana  stemi  posterior)  as 
thick  as  that  formed  by  the  anterior  ligaments,  but  smooth,  polished, 
without  distinct  fibrous  fasciculi,  unless  it  be  merely  a  few,  which 
extend  over  its  whole  length,  seeming  to  indicate  that  it  does  not 
entirely  originate  from  ihe  posterior  ligaments.  It  is  traversed  by  a 
considerable  number  of  small  blood-vessels. 

Ligament  of  the  Emsivobh  Cartilaoe,  or  Costo-xiphoid 
Ligament  {Ligamentum  cartilaginis  ensiformis). — Besides  having  the 
same  ligaments  as  those  of  the  other  cartilages  of  the  true  ribs,  the 
cartilage  of  the  seventh  is  connected  with  the  ensiform  cartilage  by  a 
particular  ligament,  whose  dimensions  vary  much  in  different  subjects. 
This  ligament  generally  presents  itself  in  the  form  of  a  small  elongated 
and  very  thin  fasciculus,  which,  arising  from  the  lower  edge  of  the 
cartilage,  descends  obliquely  inwards,  and  expands  over  the  anterior 
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mrfiue  of  the  lUnul  sppoxlan,  nnitiiig  nritli  Hut  of  the  oppoiite  ude. 
It  ii  Govered  bj  the  rectiu  ibdimilnia. 


We  have  already  pninled  aut  Uie  mumer  in  which  llie  sixth,  KTeath, 
Hnd  eighth  Btfrno-contil  ctutiliiges  meet  each  other  by  their  contiguous 
edges,  bj  taeatlfl  of  aniaJI  oblong  tartaca.  These  articular  surtacea 
vary  much  as  to  faim  and  eitent,  and  are  also  frequently  obaerred 
between  the  eighth  and  ninth  cartilages.  Each  of  these  artjcnlaliana  is 
fiimiahed  with  a  small  synovial  bursa,  much  looser  and  more  apparent 
than  that  which  eiisti  at  the  junction  of  the  preinding  orlilages  witli 
the  atemum  ;  each  is  also  atrengthened  anteriorly  and  posteriorly  by 


onbk  Joint  ami  Inoer-arltralar  flbroorlllaee  SI 
ion. — a,c^vlcle;  b,  superior  synovia]  mi' 
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sbliqne  and  irrvgnUr  Hhna,  vhich  proceed  fram  one  cartilige  to  the 
other,  mach  more  distiDct  in  the  fbnner  than  in  the  Utter  directioD,  and 
are  confonnded  with  the  perichoodrimn.  Moreover,  the  inner  eitre- 
niities  of  the  fint  three  or  four  alsdominal  rib«  are  connected,  bj  a  kind 
of  »mall  Ugamentotu  cord,  with  the  lower  edge  of  the  nait  tartUage 
aboTe.  The  corttepondjng  extremity  of  the  cortiLigce  of  the  two  htt 
riU  m  general,  and  of  the  hut  rib  always,  are  connected  aoleiy  with 
the  ahdonuDal  mmcla,* 

ARTICCUTIOHS  OF  THE  RIBS  WITH  THE  DODIEa  OF   THE  VEBTEBR*^ 

These  ardcDlationa,  which  belong  to  the  order  of  angular  ginglymi, 

and  which  an  eitremely  cloee,  reaolt  Irom  the  janction  of  the  beads  of 

the  riba,  mrested  with  a  thin  cardlaginoos  lamina,  with  the  cacitiea 

formed  on  the  bodies  of  the  dorul  Tertebne.     These  cBTities.  sa  we 

Flg.88.t 


hare  alnady  shown,  beloi^  to  one  Tertebra  only  tor  the  Grat,  eleventh, 
and  twelfth  ribs,  hot  for  all  the  others  they  are  formed  on  the  boditit 
of  two  coDtigaoDB  vertehne,  and  on  the  libro-^artilage  which  connecti< 
tlwm ;  they  are  all  covered  with  a  thin  layer  of  cartilage,  which  ii 
destitute  of  the  polished  ^ipearance  commonly  remarked  in  oi^ana  of 
this  natuic.  There  is  also  oUerved  in  each  of  them  a  amall  mass  of 
tlie  reddish  cellular  tissue  which  has  beeu  taken  for  synovial  glands, 
It^ethetwitb  the  following  ligaments: — 


t  OR  BimATED  LiGAKGIiT  {Ligamentwn  capitult  cot- 
timon). — It  is  Dot  the  same  in  all  the  articulations  of  the  ribs,  on 
aocount  of  the  peculiarity  vhich  we  have  eipressed  in  the  preceding 
paragrai^  In  the  nine  which  follow  the  Snt  it  is  formed  of  three 
dot  and  thin  fibrous  iasciculi,  which  are  ^ed  separately  to  the  two 
vertebra  and  the  fibro-cartilage,  which  coocur  tfl  form  the  articular 
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cavity,  and  which,  conTergbg,  attach  themselves  all  round  the  anterior 
part  of  the  head  of  the  rib ;  they  constitute  an  irregular  quadrilateral 
fasciculus,  with  radiating  fibres,  of  which  the  superficial  are  longer  than 
the  deep-seated.  The  small  middle  fasciculus,  which  comes  horizon- 
tally from  the  fibro-cartilage,  is  the  least  distinct. 

The  radiated  ligaments  of  the  first,  eleventh,  and  twelfth  ribs,  which 
are  not  thus  divided,  do  not,  however,  present  only  a  single  order  of 
fibres ;  part  of  that  of  the  first  is  attached  to  the  last  cerviod  vertebra, 
and  those  of  the  two  others  also  extend  to  the  neighbouring  vertebrs. 

The  cmterior  surface  of  these  radiated  ligaments  is  covered  by  the 
branches  of  the  thoracic  ganglia  of  the  great  sympathetic,  by  the 
pleura,  and,  on  the  right  side  only,  by  the  vena  azygos.  The  posterior 
swrface  is  applied  against  the  articulation,  for  which  it  forms  a  sort 
of  fibrous  capsule,  in  conjunction  with  the  middle  costo-transverae 
ligament. 

Inter^articular  ligament, — It  exists  in  the  interior  of  the  articula- 
tion of  the  head  of  ^ich  rib,  from  the  second  to  the  tentli  inclusive,  and 
is  wanting  in  the  rest.  It  is  a  small,  fibrous  fasdculus,  slightly  tinged 
with  yellow,  of  a  very  close  texture,  more  or  less  thick,  flattened  from 
above  downwards,  short,  fixed  on  the  one  hand  to  the  prominent  line 
which  separates  the  two  articular  surfaces  of  the  head  of  the  rib,  and 
on  the  o^er  to  the  angle  of  the  cavity,  which  receives  it,  where  it  is 
continuous  with  the  intervertebral  fibro-oartilage.  It  divides  the 
articulation  into  two  parts,  which  have  no  commimication  with  each 
other. 

Synovial  membranes, — It  will  readily  be  perceived  that  there  must 
be  two  in  the  articulations  in  which  the  last-mentioned  ligament 
occurs,  which  naturally  separates  from  each  other,  and  only  permits 
them  to  be  expanded  over  the  upper  or  lower  half  of  the  articular  sur- 
fiices ;  while  in  the  other  articulations  these  membranes  are  simple,  and 
cover  the  whole  extent  of  the  articular  surfaces,  being  reflected  from 
the  one  to  the  other.  These  capsules  are  always  indistinct,  and  con- 
tain but  a  very  small  quantity  of  sjrnovia ;  in  some  cases  they  even 
seem  to  be  wanting,  on  account  of  the  great  thickness  of  the  inter- 
articular  ligaments. 

ARTICULATIONS  OF  THE  RIBS  WITH  THE  TRANSVERSE  PROCESSES. 

These  articulations  are  formed  between  the  tuberosity  of  the  ribs 
and  the  summit  of  the  transverse  process  of  the  corresponding  vertebne. 
All  the  ribs  are  thus  articulated,  excepting  the  two  last.  Lach  of  the 
parts  mentioned  presents  a  surfiice  covered  with  a  thin  cartilage,  and 
invested  with  a  small  sjmovial  bursa,  looser  and  more  distinct  than 
that  of  the  preceding  articulation ;  the  presence  of  the  synoVia  is  also 
more  manifest  in  it.  The  ligaments  which  concur  to  keep  the  parts  in 
their  respective  situations  are  named  as  follows : — 

Posterior  Costo-transverse  LiOAMEirr  {Ligamentum  trans- 
versum  externum  cos^anim^.— This  ligament  is  of  a  quadrilateral 
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Ibrm,  and  flat,  aboat  two  lin«8  broad,  with  dose  and  parallel  fibres, 
which  are  a  little  longer  below  than  aboTC ;  it  arises  from  the  summit 
of  eadi  of  the  transyerse  processes  of  the  dorsal  vertebrae,  and  proceeds 
nearly  transreraely  outwards  towards  the  non-articular  portion  of  the 
tuberosity  of  the  corresponding  rib.  Its  deep-seated  fibres  are  shorter 
than  the  others ;  it  is  shorter  luid  more  oblique  in  the  upper  ribs  than 
in  the  lower,  in  hd,  the  last  descends  a  little  forwards ;  that  which 
precedes  it  is  nearly  horizontal,  and  the  rest  are  ascending.  It  cor- 
Rsponds  caUeriorly  to  the  articulation,  and  posteriorly  to  &e  muscles 
of  the  vertebral  grooves. 

Middle  Costo-tranbyerse  Lioamrnt  {Ligamentum  cervicis 
oostoB  extermmt), — ^This  ligament  is  only  seen  when  the  rib  is  forcibly 
sq>arated  from  the  transverse  process,  and  its  fibres  torn  asunder,  or 
when  a  horizontal  section  of  these  two  parts  is  made,  while  they  are 
still  in  their  natural  place.  It  seems  formed  of  a  cellular  substance,  in 
which  there  are  perceived  some  irregular  fasciculi  of  fibres  of  a  reddish 
colour,  whidi  occupy  the  interval  situated  between  the  rib  and  the 
anterior  surface  of  the  corresponding  transverse  process. 

Anterior  Ck)8TO-TRAN8VER8E  Lioament  (Ligamenttmi  trans^ 
T€num  internum  cost  arum,  seu  ligament  um  cervicis  costcB  internum), — 
The  first  and  last  ribs  are  destitute  of  this  ligament ;  and,  in  the  others, 
it  does  not  really  belong  to  their  articulation,  since  it  does  not  proceed 
from  the  transverse  process  to  be  attached  to  the  corresponding  rib.  It 
presents  the  appearances  of  a  fasciculus  composed  of  long  diverging 
fibres,  narrower  above  than  below,  broader  and  thinner  in  the  lower 
ribs  than  in  the  upper,  and  always  more  distinct  anteriorly  than  pos- 
teriorly ;  it  is  attached  to  the  lower  edge  of  each  transverse  process, 
and  descends  from  thence  inwards,  to  be  inserted  broader  into  the  upper 
edge  of  the  rib  beneath,  near  its  articulation  with  the  body  of  the 
vertebra.  In  most  subjects  it  seems  composed  of  two  fasciculi,  one  of 
which,  smaller  than  the  preceding,  crosses  its  direction ;  the  latter  aiises 
immediately  from  the  base  of  the  process,  and  is  attached  to  the  head 
of  the  rib  beneath.  The  anterior  costo-transverse  ligament  corresponds 
anteriorly  to  the  intercostal  nerve  and  vessels;  p(Kteriorly^  to  the 
longissimus  dorsi.  Externally,  it  is  continuous  with  a  thin  apo- 
neurosis of  the  intercostal  muscles,  and  serves  internally  to  complete 
an  aperture,  filled  with  cellular  tissue,  and  traveled  by  the  posterior 
branch  of  the  corresponding  intercostal  nerve. 

PELVIC  ARTICULATIONS. 

The4eft  os  innominatum  is  commonly,  and  indeed  must  always  be, 
removed  during  the  dissection  of  the  soft  parts,  in  order  to  obtain  the 
lateral  view  of  the  pelvic  viscera.  The  joint  ought  not  to  be  cut  into, 
but  the  lefi  os  pubis  sawn  through  vertically,  about  three-fourths  of 
an  inch  from  tiie  symphysis  pubis,  or  midway  between  it  and  the 
foramen  obturatorium.    The  articulation  of  the  sacrum,  with  the  fifth 
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lumbar  vertebra,  is  in  general  perfectly  similar  to  those  of  the  preced- 
ing  vertebrs,  and  takes  place  by  three  different  points ;  namely,  by  the 
oval  surface  which  is  at  the  middle  of  the  base  of  the  sacrom,  and 
which  is  connected  with  the  inferior  surface  of  the  body  of  the  last 
vertebra,  forming  an  amphiarthrosis ;  and  by  the  two  articular  sur- 
faces, seen  behind  the  entrance  of  the  sacral  canal,  which  constitute  a 
double  arthrodia  with  the  inferior  articular  surfaces  of  the  last  lumbar 
vertebra.  The  means  of  union  whidi  are  met  with  here  are  also  the 
same  as  in  the  vertebral  column,  the  sacro-vertebral  ligament  being 
the  only  ligament  not  equally  observable  in  the  vertebral  column.  It 
is  a  very  short  and  strong  fasciculus  of  fibres,  which,  arising  fix>m  the 
anterior  and  inferior  part  of  the  transverse  process  of  the  last  vertebra, 
descends  obliquely  outwards  towards  the  base  of  the  sacrum,  where  it 
attaches  itself,  intermixing  with  irregular  fibres  placed  before  the 
sacro-iliac  articulation.  Some  minute  anatomists  have  shown  liga- 
ments existing  between  the  transverse  processes  of  the  vertebrae,  and 
this  sacro- vertebral  seems  to  be  one  of  those  on  a  large  scale.* 

The  coccygeal  vertebrae,  four  in  number,  become  more  and  more 
rudimentary.  In  respect  of  ligaments,  we  have  a  continuation  of  the 
great  anterior  and  posterior  longitudinal  facia  or  common  ligaments, 
and  intervertebral  fibro-cartilages ;  the  arches  not  being  developed, 
the  spinal  canal  would  have  been  open  posteriorly  and  inferiorly,  were 
it  not  for  the  presence  of  a  membrane  called  the  posterior  sacro- 
coccygeal ligament.  This  arises  from  the  margin  of  the  inferior 
orifice  of  the  sacral  canal,  and  descf'nds  over  the  posterior  surface  of 
the  coccyx,  into  which  it  is  inserted.  An  anterior  sacro-coccygecU 
ligament  is  also  described;  it  is  simply  a  repetition  of  the  great 
common  vertebral  ligament,  but  from  the  rectum  lying  upon  it, 
deserves  {Particular  attention  from  the  student. 

The  ossa  innomituita  are  connected  with  the  Itimbar,  sacral,  and 
coccygeal  vertebra;  in  a  very  powerful  manner.  Of  the  three  por- 
tions, which  compose  each  os  innominatum,  two,  namely,  the  iliac  and 
sciatic,  are  directly  connected  with  the  spinal  column,  and  the  ligar 
ments  have  received  names  accordingly. 

The  ilio-lumhar  ligament  arises  from  the  summit  of  the  transverse 
process  of  the  fifth  lumbar  vertebra,  and  passing  transversely  out- 
wards, is  inserted  into  the  posterior  third  of  the  crest  of  the  ilium. 
A  few  irregular  aponeurotic  fibres  will  be  observed  running  from  the 
sides  of  the  sacrum  to  the  ilium  anteriorly,  or  on  the  visceral  aspect 
of  the  pelvis,  seemingly  continuous  with  the  periosteum,  and  have 
received  no  particular  name,  so  that  the  dissiector  should  proceed 
to  examine  the  ligaments  on  the  external  aspect  of  this  important 
region.  The  long  posterior  sacro-iliac  ligament  {Ligamentum  sacro- 
iliacwn)  is  attached  to  the  posterior  and  superior  spine  of  the  ilium, 
and  to  the  lateral,  posterior,  and  inferior  half  of  the  sacrum.  It  con- 
sists of  a  very  strong,  long,  flat,  nearly  vertical  fiusciculus,  broader 
above  than  below ;  the  superficial  fibres  being  longer  than  those  placed 

*  ^  it  may  represent  the  anterior  costo-transverae  Ugamenta,  described  above. 


P2LTI0  ABTICULATI0N8.  129 

deeper.  The  short  posterior  sacro-iliac  Ugament  *  is  very  irregular, 
▼ery  short,  and  occupies  posteriorly  the  space  which  the  sacrum  ami 
oesa  innominata  leave  between  than,  before  the  mass  of  the  musdes  of 
the  Totebral  grooves.  The  fibres  whidi  constitute  it  are  much  shorter 
before,  near  the  articulation,  than  behind ;  they  cross  each  other  in  a 
number  of  different  directions,  and  are  very  close,  and  possessed  of 
great  firmness ;  they  are  attached,  on  the  one  hand,  to  the  first  two 
eminences  of  the  posterior  aspect  of  the  sacrum,  and  to  the  sides  of  that 
bone  at  its  upper  part ;  and  on  the  other,  to  the  internal  surface  of 
the  iliac  tuberosity.  Such  is  their  adhesion  to  these  parts,  that  if  the 
sacrum  and  os  innominatum  be  forcibly  separated,  the  surface  of  one 
or  other  of  these  bones  is  detached  along  with  them,  without  their 
being  ruptured. 

The  articular  and  non-articular  surfaces  which  these  ligamoitB  bind 
together,  are,  first,  the  semilunar,  notched,  slightly  convex,  and  uneven 
surfaces,  particularly  pointed  out  in  describing  the  lateral  surfaces  of 
the  sacrum,  and  the  internal  surfaces  of  the  ossa  innominata.  The 
true  articular  surfaces  present  the  appearance  of  the  human  ear,  and 
are  hence  called  the  fadti  auriculares  ;  these  are  each  invested  by  a 
thin  cartilaginous  lamina,  which  however  does  not  come  into  immediate 
contact,  there  being  placed  between  them  a  soft  yellowish  substance, 
disseminated  in  insvdated  fiakes,  very  different  from  synovia,  although 
performii^  its  functions.  The  dissector  will  best  understand  this 
structure,  by  examining  the  left  side  of  the  sacrum,  from  which  the 
left  OS  innominatum  has  been  torn  off  in  his  previous  dissection  of 
the  pelvic  viscera. 

The  sacrum  is  connected  with  the  sciatic  portions  of  the  ossa 
innominata,  by  two  powerful  ligaments  on  each  side.  These  ligaments 
may  be  said  to  complete  the  inferior  aperture  of  the  pelvis,  and  include 
mudi  of  the  anatomy  of  this  r^on.  I  am  of  opinion,  indeed,  that 
it  is  the  want  of  a  clear  view  of  these  ligaments  (in  themselves  very 
simple),  which  causes  this  whole  r^on  of  the  body  to  assume  so  much 
complexity  to  the  student.  The  great  aacrosciatic  ligament  is  placed 
at  the  posterior  and  inferior  part  of  the  pelvis;  it  is  of  a  triangular 
foim,  thin,  flat,  narrower  in  the  middle  than  at  its  extremities.  It 
arises  by  a  broad  base  from  the  posterior  and  inferior  iliac  spine,  the 
long  sacroiliac  ligament,  the  last  posterior  tubercles  of  the  sacrum, 
the  lower  part  of  the  lateral  surface  of  that  bone,  and  the  edge  of  the 
coccyx,  and  directs  itself  obliquely  outwards,  downwards,  sad  a  little 
forwards.  As  it  advances  it  loses  much  of  its  breadth,  but  its  thick- 
ness increases  in  the  same  proportion ;  it  is  at  length  attached  to  the 
tuberosity  of  the  ischium,  becoming  broader  a  second  time,  and  inter- 
mingling with  tendinous  fibres  of  the  biceps  femoris  and  8emi*tendi- 
nosus  muscles.  Here  there  is  detached  a  small  fibrous  prolongation, 
named  by  some  anatomists  the  falciform  ligament,  which  winds  around 
the  inner  part  of  the  tuberosity,  attaches  itself  iU>ove  it  by  its  convex 

*  M.  J.  Cloqoet,  In  bis  plates,  includes  the  long  and  short  sacro-ilkc  Uga> 
meats  nnder  one  name  (posterior  sacro-illac). 
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edge,  and  with  its  concave  edge  oovera  in  part  the  obtarator  intemn 
muscle^  for  whidi  it  forms  a  sort  of  channel,  as  it  ascends  along  the 
ramus  of  the  ischium.  The  posterior  surface  of  this  tigament  gives 
attachment,  in  its  whole  extent,  to  fibres  of  the  glutaeus  maximus :  the 
anterior  is  united  internally  to  the  small  sacro-sciatic  ligament,  and  is 
separated  from  it  externally  by  a  triangular  interval,  through  which 
the  tendon  of  the  obturator  intemus  patu^es,  and  the  pubic  ve^els  and 
neive.  Its  fibres,  which  converge  from  the  sacrum  towards  the  os 
innominatum,  and  are  more  oblique  as  they  ascend,  are  so  disposed 
that  at  the  middle  of  their  len^  the  inner  cross  the  outer;  they 
form  several  planes,  separated  hrom  each  other  by  cellular  tissue, 
between  whidi  paas  pretty  considerable  branches  of  the  sciatic  artery. 
The  small  sacro-sciatic  ligament  is  smaller  than  the  preceding,  before 
which  it  is  situated,  and  therefore  must  be  dissected  and  examined 
from  the  internal  aspect  of  the  pelvis ;  internally  it  is  broad,  fixed  to 
the  sides  of  the  sacrum,  and  to  a  small  portion  of  the  edge  of  the 
Qoccyx;  frt>m  this  it  proceeds  outwards  and  forwards  towards  tiie 
spinous  process  of  the  ischium,  to  which  it  is  attached,  contracting  and 
becoming  thinner  as  it  approaches  its  insertion.  These  ligaments 
divide  the  great  sciatic  notdi,  as  seen  in  the  fully  macerated  skeleton, 
into  two  holes ;  the  upper  and  lai^r  of  which  is  traversed  by  the 
pyriformis  muscle,  the  gluteal  vessels  and  nerve,  and  the  sciatic 
vessels  and  nerves,  while  the  lower  and  smaller  gives  passage  to  the 
obturator  intemus,  and  to  the  pubic  vessels  and  nerve.  These  two  liga- 
ments, while  they  serve  to  connect  the  sacrum  and  the  os  innomina- 
tum, also  contribute  to  the  formation  of  the  walls  of  the  pelvis;  their 
inner  edge  sends  towards  the  anus  an  aponeurotic  expansion  which 
supports  the  levator  ani  muscle. 

The  pubic  portions  of  the  two  ossa  innominata  are  articulated  with 
each  other  mesiaily;  the  articular  convex,  oval 'surfaces,  particularly 
alluded  to  in  describing  the  pubes,  under  the  term  symphysis,  form  this 
articulation ;  the  term  symphysis  is  more  strictly  applicable,  however, 
to  the  articulation:  we  find  the  inierpuhic  fibro^artilage  placed 
between  them  anal<^us  to  that  between  the  bodies  of  the  vertebrae ; 
it  is  thick  anteriorly,  and  posteriorly  forms  a  prominence,  very  distinct 
in  the  female,  and  greatly  increased  in  some  diseases  of  the  osseous 
texture.  Two  ligaments  strengthen  this  articulation — 1,  the  anterior 
pubic  ligament,  is  an  irr^;ular  fibrous  expansion,  partly  intermingled 
with  the  aponeurosis  of  the  abdominal  muscles,  partly  with  the  peri- 
osteum of  the  bones  of  the  pubis ;  it  appears  to  be  formed  of  several 
superimposed  layers,  which  all  pass  before  the  articulation ;  the  most 
superficial  of  these  layers  proceeds  from  the  upper  part  of  the  sym- 
physis, expanding  and  separating  into  fasciculi,  to  the  fore  part  of  the 
rami  of  the  pubic  arch ;  the  deep  fibres  are  transverse,  and  unite  in 
their  passage  with  the  huninse  of  the  fibro-cartilage.  2,  the  sub-pubic 
ligament  is  much  stronger  than  the  preceding ;  it  is  a  thick  and  tri- 
imgular  bundle,  ootnipying  the  upper  port  of  the  arch  of  the  pubis, 
to  the  upper  aotd  inner  part  of  the  rami  of  which  it  is  attached  on  either 
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side ;  ita  fibres,  which  are  of  a  yellowish  coloor,  very  close,  traosveney 
and  a  little  curved  so  as  to  present  their  concavity  below,  are  very 
short  above,  and  are  continuous  with  the  laminae  of  the  symphysis 
(interpnbio-fibro  cartilage) ;  they  become  longer  in  proportion  as  they 
are  lower. 

The  obturator  membrane  (misnamed  ligament)  almost  entirely  closes 
the  obturator  foramen,  to  the  circumference  of  which  it  is  attached, 
excepting  at  the  upper  part,  where  there  is  a  more  or  less  distinct 
notch  for  the  passage  of  the  obturator  vessels  and  nerve ;  its  fibres  are 
interlaced  in  various  directions,  and  are  always  more  marked  toward 
the  notch ;  its  anterior  surface  corresponds  to  the  obturator  extemus 
musde,  and  the  posterior  to  the  obturator  intemus,  both  of  whicii  are 
in  part  attached  to  it. 


ARTICULATIONS  OP  THE  BONES  OF  THE  SUPERIOR 

EXTREMITIES. 

8TERN0-GLA7ICULAR  ARTICDLATION. 

The  osseous  surfaces  are,  1,  the  sternal  end  of  the  clavicle;  2,  the 
notch  or  cavity  in  the  side  or  margin  of  the  manubrium  of  the  sternum. 
Each  oisseous  surface  is  encrusted  with  cartilage  of  considerable  thick- 
ness. The  articular  surfaces  do  not  correspond  in  extent,  that  of  the 
clavicle  being  so  much  larger  than  the  sternal  cavity  for  its  reception. 
There  exists  also  an  inter-articular  fibro-cartilage. 

LIGAMENTS. 

Anterior  STERNO-CLAVicnLAR  Ligament. — This  is  a  broad 
fasciculus  consisting  of  divei^ng  fibres,  attached  by  one  extre- 
mity to  the  fore  part  of  the  head  of  the  clavicle,  and  by  the  other 
to  the  fore  part  of  the  articular  cavity  of  the  sternum.  Its  relations 
are  simple,  and  easily  understood.  Posteriorly^  it  covers  the  two 
ftynovial  membranes,  and  adheres  strongly  to  the  interarticular  carti- 
lage ;  anteriorly t  it  corresponds  to  the  stemo-mastoid  muscle  and  to 
the  int^^ments. 

Posterior  Sterno-clavicqlar  Ligament. — Narrower,  and  not 
so  strong  as  the  preceding.  It  is  situated  at  the  back  of  the  joint, 
and  connects  both  bones  together,  similarly  to  the  anterior.  It  is  in 
relation  to  the  stemo-hyoid  and  stemo-thyroid  muscles. 

Intrr-glavicular  Ligament. — This  name  is  given  to  a  distinct 
fasciculus,  placed  transversely  above  the  upper  extremity  of  the 
sternum,  between  the  heads  of  the  two  clavicles.  This  ligament 
varies  much  in  its  strength  and  other  arrangements,  such  as  its  con- 
nexion with  the  sternum.     The  integuments  cover  it  anteriorly. 

Costo-glavicular  Ligament. — This  ligament,  sometimes  called 
diomboid,  from  its  being  of  a  ihomboidal  form,  is  short,  fiat,  and  very 
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strong,  with  dense,  compact,  obHqne  fibres.  It  connects  the  cartilage 
of  the  first  rib  to  a  prominence  on  the  lower  surface  of  the  daricle. 
The  subclayius  muscle  coyers  this  ligament  anteriorly,  and  its  external 
edge  is  in  relation  to  the  subclavian  vein.  Internally  it  corresponds 
to  the  articulation. 

Inter-articular  Fibro-gartilaoe.— This  is  a  circular  plate 
or  disc,  sometimes  perforated  in  the  centre,  and  placed  between  the 
two  osseous  surfaces.  Its  structure,  fimctions,  and  relations,  resemble 
those  of  the  fibro-cartilage  of  the  lower  jaw  and  knee  joint. 

The  synoTial  membranes  of  this  joint  are  two  in  number;  thej 
may  or  may  not  communicate.  One  belongs  to  the  clavicle,  the 
other  to  the  sternum.  The  fibro-cartilage  separates  them  from  each 
other. 

SCAPULO-CLAVICULAR  ARTICULATION.  —  Those  fond  of  Greek 
terms  call  this  joint  a  plain  arthrodia.  The  osseous  surfaces  are  the 
external  extremity  of  the  clavicle  and  a  portion  of  the  edge  of  the 
acromion  scapuls.  Where  these  bones  meet  there  are  two  small 
articular  surfaces  encrusted  with  cartilage ;  a  sjmovial  membrane,  and 
two  ligaments,  complete  the  joint.  In  addition  to  these,  there  exist 
two  otiber  ligaments,  passing  from  the  coraooid  process  to  ihe  clavicle ; 
these  will  be  immediately  described. 

1.  The  superior  ligament  of  the  joint. — This  is  a  broad  and  thick 
fasciculus  placed  over  the  joint,  connecting  the  extremity  of  the 
clavicle  to  the  acromion  process  of  the  scapula.  The  tendinous  fibres 
of  the  deltoid  and  trapezius  muscles  are  in  relation  to  it. 

2.  The  inferior  ligament — Resembles  the  superior  in  form.  An- 
teriorly, it  is  continuous  with  the  ligament  just  described. 

3.  the  synovial  capsule  is  occasionally  double,  in  which  case  there 
will  be  found  a  thin  fibro-cartilaginous  plate. 

Op  the  Coraco-clavicular  Ligament. — Connectmg  the  base  of 
the  coracoid  process  to  the  clavicle,  this  ligament  is  usually  considered 
as  composed  of  two — the  conoid  and  trapezoid. 

1.  The  posterior  and  inner,  or  conoid  ligament,  has  the  form  of  a 
reversed  cone.  The  base  is  attached  to  a  tuberosity  which  the 
davicle  presents  here,  and  its  summit  to  the  broadest  part  of  the 
coracoid  process. 

2.  The  anterior  and  external  fasciculus  is  also  called  trapezoid. 
This  ligament  is  placed  at  about  an  inch  from  the  shoulder  joint ;  it 
oonnects  the  coracoid  process  to  the  oblique  line  which  runs  on  the 
lower  surface  of  the  clavicle  from  the  tuberosity  mentioned  above  to 
the  extremity  of  the  collar  bone. 

PROPER  ligaments  OF  THE  SCAPULA. 

The  proper  ligaments  of  the  scapula  are  fibrous  structures  which 
txtend  only  from  one  part  of  the  sci4>ula  to  another.     They  are  three 
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in  nnmber,  but  of  these,  perhaps,  the  first  only  should  be  described  as 
a  ligament. 

The  Coraoo-acrohial  Ligament. — Triangular,  broad,  thin,  and 
flat,  this  ligament  extends  from  the  whole  .extent  of  the  outer  edge  of 
the  coracoid  process,  in  two  fasciculi,  to  the  summit  of  the  acromion, 
into  which  it  is  inserted.  The  upper  surface  of  this  ligament  is 
ooTcred  hj  the  clavicle  and  by  the  deltoid  muscle ;  inferiorly  it  coven 
the  supra-«pinatuB  muscle.  Its  anterior  edge  is  continuous  with  a 
dense  oellular  lamina  subjacent  to  the  deltoid  muscle,  and  applied  over 
the  tendons  of  the  supra-spinatns  and  infra-spinatus  muscles.  The 
ligament  completes  the  vault  formed  by  the  acromion  and  coracoid 
process  above  the  head  of  the  humerus. 

It  is  questionable  if  the  remaining  two  proper  ligaments  of  the 
scapula  are  really  ligaments.  One  is  called  coracoid ;  it  shuts  in  the 
notch  or  the  cervical  margin  of  the  scapula,  converting  it  into  a 
foramen.  It  is  often  osseous.  Beneath  it  passes  the  supra-scapular 
nerve ;  above  it  the  vessels. 

The  third  fibrous  structure  alluded  to  as  a  ligament  is  a  fibrous 
membrane  extending  from  the  fore  and  under  part  of  the  spine  of  the 
scapula  downwards  to  the  neck  of  the  bone.  It  has  been  called  the 
ligament  of  the  neck  of  the  scapula.  It  serves  the  purpose  of  an 
interosseal  membrane,  separating  the  supra-spinatus  and  infra-spinatus 
muscles  at  this  point  from  each  other;  between  it  and  the  bone 
anastomosing  arteries  pass,  connecting  the  supra-scapular  and  infra- 
ac^mlar  arteries. 

SHOCLDEB^onn'. 

Scapulo-humeral  ArtiGvlation* 

Osseous  surfaces. — The  head  of  the  humerus  and  glenoid  cavity  of 
the  scapula.    Both  are  covered  with  diarthrodial  cartilages. 

Capsular  Ligament. — Attached  around  the  edge  of  the  glenoid 
cavity,  it  forms  a  hollow  conoid ;  its  inferior  attachment  is  to  tlie  neck 
of  the  humerus.  Longer  and  looser  than  seems  necessary,  it  varies 
also  in  strength  at  different  points.  Its  outer  surface  is  covered  by 
the  coraco-humer&l  ligament  and  deltoid  muscle;  by  the  tendons  of 
the  supra  and  infra-spinatt  and  teres  minor  muscles;  the  tendon  of  the 
subscapularis  muscle  interrupts  it,  and  mingles  its  fibres  with  it. 
Internally,  it  is  lined  by  the  synovial  membrane.  This  ligament  is 
formed  of  fibres,  which,  running  in  all  directions,  are  thicker  above 
than  anywhere  else.    The  tendon  of  the  biceps  passes  into  its  interior. 

CORAOO-HUHERAL  OR  ACCESSORY  LIGAMENT  ~  Is  formed  by 
a  very  dense  fasciculus,  which  runs  from  the  outer  edge  of  the 
coracoid  process  to  the  anterior  part  of  the  great  tuberosity  of  the 
humeros,  mixing  its  fibres  with  those  of  the  tendon  of  the  supni- 
spinatos  muscle. 
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Glenoid  Liqakent Tbis  ia  s  fibro-cartil^nDns  rim  attacheil 

lo  ainl  smrounding  the  glenoid  envity  of  the  ecapula.  The  lendon  of 
the  bicep  bifunatinj;  near  its  insertion  inU)  the  glenoid  edge  coq- 
tribiilM  to  form  ttiia  ligament.  It  it  partially  coTered  by  the 
tynovinl  membrane. 

StnovIaL  Capsule. — As  in  other  jointi,  this  membrHne  lines  the 
inner  lurfafe,  forming  a  shat  tuc  at  all  points.  It  CransDiita  a  process 
along  the  bicipital  groove,  investing  tike  tendon  of  the  biceps  on  all 
si.les.  The  tendon,  though  interarticular,  is  (till  eiterior  to  the 
synovial  capsule,  a  fact  eiplieaWe  only  by  an  euuninalion  of  the  joint 
in  the  fcetus. 

Superiorly,  a  large  bnrsa  Ilea  on  the  capsular  ligament,  between  it  and 
the  coracoid  and  acromion  processes,  and  roraco-acromial  ligament; 
it  belong  to  the  system  of  the  deep  burss.  No  joint  it  liable  to  so 
many  accidents  as  the  shoulder-joinl. 

Dislocations  are  especially  fre<|uent.  and  fractures  in  the  anatomical 
neck  of  the  huDiems,  close  to  the  articulation,  have  Ird  to  dangerous 
errors  in  d>ngnoi>is.  I  have  seen  a  disease  of  the  bant  mistaken  for 
a  disease  of  the  joint  itself;  excision  of  the  head  and  neck  of  the 
humerus,  followed  by  death,  was  the  sad  result  of  tbis  error. 
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dblechaDgeJD  the  joint. 

The  itudent  ou^t  to  avul  biiowtf  of  tTtrj  opportunity  of  a 
taUj  diraeLliog  dis»3«d  and  inmrod  joints,  lod  more  tspecullf  tbe 
one  I  bive  jiut  describnl.  He  Btionld  oIhi,  wben  pnicticabte,  preaerve 
the  pkthaloginl  ipecintera  for  future  comparinon  «ilh  otbert.  After 
becoming  well  arquainted  with  the  anatomy  and  physioli^  of  tbe 
HiDt,  the  injipectioa  of  tbe  specimau  in  a  well  arnr^  P^olt^cal 
Moumu  will  prove  adTRotageooB. 


One  of  tbe  moat  complex  joints  in  the  boily. 

Oitmai  tar/acei. — Loner  end  of  the  huinenu ;  bead  of  the  radius ; 
rrealcr  tigmoid  cavity  of  the  nhia.  It  is  a  perfect  angubr  gynglimus. 
Tbe  articular  Burfaces  arc,  as  usual,  encrusted  with  cartibiges;  there 
are,  moreover,  ligaments  chiefly  laterally,  and  in  consequence  of  the 
movements  necessitated  by  the  functions  of  the  hand  tbe  joint  is  still 
farther  compllcsated  by  the  radio-cubital  articulation,  into  which  the 
synovial  membrane  <^  the  elbow-joint  penetrate,   and  of  wbich  it 

The  cartilage  of  the  grtat  sigmoid  cavity  is  prolonged  o 
smaller  cavity.  AH  Ihoe  points  should  be  eiaminedaftCTth  " 
have  been  dissected  and  studied. 

1.    External    laleriil    lig^iautil Almost   ronfounded   with   the 

laktinoos  fibre*  of  t)ie  supinator  brevii ;  this  short  fibrous  hsdculue 
eoimects  tbe  eitenial  tuberosity  of  the  buoierus  to  the  annular  liga- 
ment of  the  radius,  bifurcating  so  as  to  be  divided  equally  betveen 
it  and  the  anterior  and  posterior  parts  of  the  annular  limunent ;  a 
ten  fibres,   however,  mingling  with  the  posterior  ligament,  are  also 


irctlon  of  tbe  bboulder-jolDt,  to  show 

«Mj  d,ci,il, 
Ds  points  1^  reOexloii  j 


icuisr  lenUDii. — a,  me  Kapuui;  □,  ij>e  omDems; 
bicfHi  d,  did,  tbe  trnpsa^Mr  liguoeot  uid  llK I jnovUl 
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2.  Internal  lateral  ligamenl.— Laager,  broader,  and  (tnmger  tiaJi 
tbe  preoediDg.  Itisoratiiaiigulu-ronii,uidi*compoMd  oftwodiatinct 
handle*;  tlie  anterior  connects  tJic  internal  tuberogity  of  the  hnmenu 
to  ttae  intide  of  the  coronold  proceaa  of  the  ulna ;  the  other,  which  i> 
poriarior,  deacending  al»  from  Che  inner  tuberoiitj,  l>  attached  to  the 
inner  part  of  the  olecisnon.  It  is  connected  with  the  tendinoni  ori* 
jina  of  the  fleior  caipi  ulnaru  and  the  ulnar  nerve,  which  it  aaaiats  in 
protecting. 

3.  Anterior  ligament — A  thin  irrregnlar  membnine,  compoied  of 
nblique  Gbr«,  and  placed  in  front  of  the  joint.  The  fibrei  crou  each 
other,  the  mperticial  ones  proceeding  irom  the  inner  tuberoeit;  of  the 
humeniB  to  the  anntilar  ligament  of  the  radius;  the  middte  are  verti- 
cal ;  the  deep  are  alao  vertical ;  and,  descending  from  the  coronold 
fovea  of  the  hamenu,  they  graduallf  disappear  on  the  sjuorial  mem' 

■  Fig.  1  ot.— The  eltuw-jolnt,  tugelher  Willi  Um  ndlw{inn»tBl  and  nperigr 
-----  — Mul  anlculaUons,Ud open  u> display  (he ounneoT the lyDovia]  mon- 
capmlb— a,  ft,  point  id  the  col  edgei  of  the  Interior  ponloo  of  lbs 


t  Fig.  lei — msments  of  Uie 


:llng  the  piiltur 


.    iterlor  radlrxailHl 

..    ._  ..I  llgMnenuT/w^ 
:)i>iln|  tbs  HsiDt  lendont  of  the 
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brane.     The  tendon  of  the  brachialis  flexor  covers  the  suriace  of  this 
ligament ;  the  posterior  lies  on  the  synoTial  membrane. 

4.  Posterior  ligament. — ^This  is  mach  weaker  than  the  anterior ;  to 
be  seen,  the  fore  arm  requires  to  be  bent  on  the  arm.  Formed  of  two 
separate  fiisciculi,  one  descends  from  the  summit  of  the  olecranon  to 
thf  humerus ;  the  other  fasciculus  is  eitemal,  and  runs  between  the 
two  tuberosities  of  the  humerus.  The  tendons  of  the  triceps  and 
ancoiwus  cover  this  l^ament. 

Synovial  capsule. — ^This  may  now  be  laid  open  and  examined.  Its  chief 
peculiarity  is  the  mode  in  which  it  invests  the  head  of  the  radius,  the 
imnnlar  ligament,  and  the  smaller  sigmoid  cavity  of  the  ulna ;  further 
than  this,  there  is  nothing  peculiar  in  the  anatomy  of  this  capsule. 
The  entire  joint  is  extremely  close,  admitting  of  no  lateral  movement. 
The  joint,  though  well  protected,  is  yet  subject  to  serious  accidents, 
and  to  many  pitholc^cal  conditions,  of  which  the  more  common  is 
jcrofulous  caries  of  the  extzemities  of  the  bones. 

ABTICDLATIONS  OF  THE  ULKA  WITH  THE  RADIUS. 

The  systematic  anatomists  of  the  Continent  have  divided  these 
articulations  into  three :  the  superior,  middle,  and  inferior  radio-cubital 
articulations. 

1.  SoPERiOR  Radio-cqbital  Abticulation.— This  joint  is 
formed  by  the  inner  side  of  the  circumference  of  the  head  of  the 
radius,  received  into  the  smaller  sigmoid  cavity  of  the  ulna.  These 
sur&ces  are  invested  with  cartilage,  continuous  with  that  covering  the 
head  of  the  radius  on  one  hand,  and  with  that  investing  the  larger 
sigmoid  cavity  on  the  other.  The  synovial  membrane  is  merely  an 
appendage  of  that  belonging  to  the  joint.  The  joint  has  but  one 
ligament. 

Anhular  Lioamemt.  —  Ligameniwn  annulare,  seu  oH>iculare 
rocfu.-— This  is  a  fibrous  band,  of  great  strength,  attached  to  the  two 
edges  of  the  smaller  sigmoid  cavity,  and  embracing  the  head  of  the 
radius,  which  it  thus  permits  to  rotate  freely.  On  this  rotation  of  the 
bead  of  the  radius  depend  the  movements  of  pronation  and  supination 
of  the  hand.  It  completes,  with  the  smaller  sigmoid  cavity,  the  ring 
in  which  the  head  of  the  radius  rotates.  The  ligament  forms  about 
three-fourths  of  the  ring.  The  external  lateral  ligament  of  the  joint 
is  connected  to  it,  and  vie  synovial  membrane  invests  its  free  sur&oes 
internally. 

2.  Middle  Radio-cubital  Articulation— /n^muMtMis  liga- 
meiUf  or  membrane,  —  Thin,  aponeurotic,  resplendent;  it  connects 
the  inner  edge  of  the  radius  to  the  outer  edge  of  the  ulna.  This  mem- 
brane extendi  from  below  the  bicipital  tuberosity  to  the  lower  ends  of 
the  bones,  filling  up  the  spaces  between  them.   Small  vessels  and  nerves 

through  the  ligament ;  through  the  deficiency  above,  the  posterior 
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Interosseal  vessels  pam.  Anteriorly,  the  ligament  is  covered  superiorly 
by  the  Hexor  proAindos  and  flexor  proprius  pollids ;  inferiorly,  by  the 
pronator  quadratus ;  posteriorly,  it  is  covered  by  the  extensor  muscles 
proceeding  to  the  hand ;  inferiorly,  the  anterior  interosseal  vessels  and 
nerves  also  pass  through  it. 

Round  ligament — Corda  transversaiis  cubiti.  —  This  is  a  round 
fibrous  cord,  of  a  very  small  size,  situated  on  a  plane  anterior  to  that  of 
the  intei-osseal  ligament,  running  in  an  opposite  direction,  and  separating 
the  flexor  sublimis  from  the  supinator  brevis.  Above  it  is  attached  to 
the  ulna  beneath  the  attachment  of  the  brachialis  flexor,  and  descend* 
ing  parallel  to  the  tendon  of  the  biceps,  it  is  attaclied  to  the  radius 
-inmiediately  below  the  bicipital  tuberosity. 

3.  Lower  Radio-cubital  Articulatiok. — The  osseous  surfaces 
in  this  joint  are  the  head  of  the  ulna,  and  a  cavity  for  its  reception,  on 
the  outer  side  of  the  lower  extremity  of  the  radius.  These  surfaces 
are  encrusted  with  a  thin  cartilage.  A  somewhat  complex  synovial 
capsule  exists  (fnembrana  capmlaris  saccifortnis),  and  a  remarkable 
ligament,  the  triangular  fibro-cartilage ;  it  has  been  carefully  described 
by  Weitbrecht. 

This  fibro-cartilage,  serving  the  purpose  of  a  ligament,  is  attached 
by  its  apex  to  the  groove  between  the  head  of  the  ulna  and  the  root  of 
the  styloid  process,  and  by  its  base  to  the  inner  edge  or  margin  of.  the 
lower  end  of  the  radius.  The  fibro-cartilage  is  Uiin,  particularly 
towards  its  base.  The  upper  suiface  is  in  contact  wnth  the  head  of  the 
ulna ;  the  lower  with  the  cuneiform  bone.  Interposed,  in  fact,  between 
the  ulna  and  the  cuneiform  bone,  it  extends  the  articular  surface  in 
the  plane  of  the  carpus  and  of  the  radius,  and  compensiites  for  the 
shortness  of  the  ulna  at  this  point.  The  synovial  capsule  of  the  joint, 
remarkably  loose  (hence  its  name,  sacciform),  covers  the  surfaces  of 
the  Hbro-cartilage. 

WRIST-JOINT. 

O^eous  and  other  mrfaces. — The  hand  is  mainly  articulated  to  the 
radius,  and  follows  all  its  movements.  On  the  integrity  of  the  radius 
the  movements  of  pronation  and  supination  of  the  hand  depcud. 

The  surfaces  forming  the  joint  are,  above,  the  radius  and  fibro- 
cartilage  ;  below,  the  scaphoid,  lunatum,  and  cuneiform  bon^.  There 
is  a  synovial  capsule  which  invebts  all  the  cartilaginous  siu-faces,  as 
well  as  the  peculiar  substance  connecting  the  carpal  bones  (first  row)  to 
each  other.  In  addition,  there  are  four  ligaments  strengthening  the 
joint.  The  so  called  anterior  annular  ligament  of  the  carpus,  though 
composed  of  ligamentous  fibres,  is  not,  properly  speaking,  a  ligament, 
but  belongs  to  the  system  of  the  retinacula.  These  will  be  described 
with  the  tendons  of  the  muscles. 

External  lateral  ligament — extends  from  the  summit  of  the  styloid 
process  of  the  radius  to  the  outer  port  of  the  scaphoid  bone.  Its  fibres 
'divergent. 
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Internal  laUral  ligament— eitesids  from  the  snmmit  of  the  styloid 
process  of  the  oloa,  inwards  and  forwards,  to  the  inner  side  of  the 
ctineifonn  bone,  to  which  it  is  attached. 

Anterior  ligament, — To  reach  this  ligament,  a  deep  dissection  is 
required,  by  catting  through  the  annular  liniment  of  the  carpus,  and 
all  the  flexor  muscles  and  their  tendons.  The  Ugament  extends  from 
the  fore  part  of  the  lower  extremities  of  the  radius  and  ulna  to  the  fore 
part  of  the  scaphoid,  lunar,  and  cuneiform  bones. 

Posterior  %am<fnf— extends  from  the  posterior  port  of  the  inner 
extremity  of  the  radius ;  descends  obliquely  inwarrU,  and  is  attadied 
to  the  posterior  part  of  the  semilunar  and  cuneiform  bones. 

ARTICULATIONS  OF  THE  CARPAL  BOXES. 

I.  Of  the  first  row.  II.  Of  the  second  row.  III.  Of  the  fint  and 
second  row  with  each  other. 

I.  The  o^eous  surfaces  by  which  these  bones  meet  each  other  need 
not  be  again  enumerated.  The  points  by  which  they  come  in  contact 
are  covered  with  cartilage.  All  that  is  required  here  is  to  speak  of 
their  ligaments. 

Interosseous  ligaments. — They  are  two  very  narrow  layers  of  a 
fibro-cartilaginous  substance,  dense  and  compact,  which  occur  at  the 
upper  part  of  the  intenral  left  between  the  scaphoid  and  semilunar 
bones  on  the  one  hand,  and  between  the  semilunar  and  cuneiform  on 
the  other.     These  ligaments  are  very  short. 

Dorsal  or  posterior  ligaments, — Two  in  number,  and  placed  trans* 
Tersely  behind  the  bones  of  the  first  row  of  the  carpus,  connecting 
the  scaphoid  and  semilunar  to  each  other;  also  the  semilunar  and 
coneiform. 

Palmar  or  anterior  ligaments. — These  are  placed  very  deeply  under 
the  radio-carpal  ligament.  They  resemble  in  all  respects  the  cor- 
responding dorsal.  « 

The  pisiform  bone  has  its  peculiar  form  of  articulation.  A  synovial 
capsule,  strengthened  by  irregular  ligamentous  fibres,  is  all  we  find 
here. 

II.  The  second  row  of  carpal  bones,  like  the  first,  have  their  dorsal, 
palmar,  and  interosseous  ligaments  similarly  disposed.  Of  the  inter- 
osseous ligaments,  however,  there  are  only  two;  one  between  the 
trapezoides  and  os  magnum,  the  other  between  the  os  magnum  and 
imciforme. 

III.  The  two  rows  of  the  carpal  bones  are  articulated  with  each 
other  by  means  of  the  apparatus  of  a  moveable  joint,  although  the 
joint  be  all  but  immoveable. 

The  ligaments  are  an  external  and  an  internal  lateral ;  anterior  and 
posterior.  These  ligaments  are  very  short,  and  are  continuous  with 
the  radio-carpal.  A  strong  fiisdculus  connects  the  scaphoid  and 
trapezium ;  another  connects  the  cuneiform  to  the  unciform. 

The  atUerior  ligament  consists  of  several  oblique  fiudcnli,  con- 
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necting  the  first  boaes  of  the  carpus  to  those  of  the  other  bone.  The 
posterior  ligament  varies  in  size  and  direction.  In  other  respects  it 
resembles  the  anterior. 

The  synovial  capsule  covers  the  osseous  surface  by  which  the  two 
rows  of  carpal  bones  touch  each  other.  It  also  sends  processes,  two 
upwards  and  three  downwards,  between  the  carpal  bones  themselves. 
These  prolongations  terminate  of  course  in  culs  de  sac.  One  synovial 
capsule  then  is  conmion  to  all  the  carpal  joints,  with  the  exception  of 
tliat  of  the  pisiform  bone.  This  bone  has  two  strong  ligaments 
peculiar  to  itself;  the  one  connects  the  pisiform  to  the  unciform 
process  of  the  bone  of  the  same  name,  the  other  connects  the  pisiform 
bone  to  the  fifth  metacarpal. 

Carpo-ketacarpal  Bones. — Of  these  articulations,  with  the 
exception  of  the  first,  little  need  be  said.  Their  osseous  surfaces  have 
been  already  described.  Theae  are  encrusted  with  cartili^es,  and  they 
have  syno^oal  capsules.  Two  ligaments  are  found  here,  an  anterior 
and  pdterior.  The  dorsal  or  posterior  ligaments  descend  from  the 
posterior  surface  of  the  bones  of  the  SH^ond  carpal  bone  to  the  four 
last  metacarpal.  An  additional  ligament  is  sent  from  the  trapezium 
to  the  second  metacarpal  bone. 

Palmar  or  anterior  ligaments. — Less  distinct  than  the  dorsid,  which, 
however,  tiiey  entirely  resemble  in  their  arrangement. 

The  s^culation  of  the  metacarpal  bone  of  ihe  thumb  with  tiie 
in4)ezium  is  so  far  peculiar  that  its  ligamentous  capsule  is  nearly 
orbicular. 

Articulation  of  the  Metacarpal  Bones  with  each  other. 
—These  articulations  have  synovial  capsule  and  dorsal  and  palmar 
ligaments.  Some  are  strengthened  by  interosseal  ligaments.  These 
remarks  do  not  apply  to  the  first  metacarpal,  which  is  isolated. 

Transverse  and  inferior  metacarpal  ligament, — This  is  a  remark- 
able fibrous  band,  connecting  transversely  the  phalangeal  extremities 
of  the  metacarpal  bones  (the  last  four  only)  to  each  other.  Superiorly, 
it  is  in  relation  to  the  metacarpo-phalangeal  articulations ;  iniferiorly, 
the  tendons  of  the  flexor  muscles  rest  upon  it  in  grooves.  It  resembles 
in  its  nature  the  anterior  ligament  of  the  fingers.  It  probably  repre- 
sents, in  the  hand,  a  muscle  we  find  in  the  root  called  the  transversus 
pedis. 

Metacarpo-phalangeal  Articulations. — Osseous  siurfaces, — 
These  have  been  already  described.  The  surfaces  are  covered  with 
cartilages.  The  ligaments  are,  an  anterior  and  two  lateral  ligaments ; 
there  is  a  synovial  membrane  of  course  for  each. 

The  anterior  ligament,  first  described  by  Bich&t,  is  a  kind  of  fibrous 
half  ring,  embracing  the  anterior  part  of 'each  articulation.  On  each 
side  it  is  attached  to  the  metacarpal  bone  before  the  lateral  ligaments ; 
and  anteriorly  it  partly  confounds  its  fibres  with  those  of  the  transverse 
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aod  inferior  metacarpal  ligament  and  with  those  of  the  sheath  of  the 
tendon  of  the  flexor  mnsdes  of  the  finger.  From  this  disposition 
there  are  fonned  two  cnrved  planes  meeting  each  other  hy  their  con- 
venty,  one  of  which  corresponds  to  the  tendon,  and  the  other  to  the 
articaJation.  It  is  in  the  suhstanoe  of  this  ligament  that  in  the 
thomb  the  two  sesamoid  bones,  between  which  passes  the  tendon  of 
the  fleior  longos  pollids,  are  developed. 

Lateral  ligaments, — They  arise  from  the  lateral  parts  of  the  head 
of  each  metacarpal  bone,  behind  the  preceding  in  a  small  special 
depression,  and  extend  obliquely  forward  to  be  attached  to  the  two 
sidee  of  the  proximal  end  of  the  phalanx.  They  are  thick,  rounded, 
and  strong.  They  correspond  externally  to  the  collateral  vessels  and 
nenres,  internally  to  the  synovial  membrane. 

The  synovial  membrane  requires  no  special  description. 

Articulations  of  the  Phalanges. — All  these  articulations 
resnnble  each  other.  They  are  angular  gynglimi,  with  cartilages  of 
incrustation,  83movial  capsules,  and  anterior  and  lateral  ligaments. 

The  anterior  (palmar)  ligament,  as  well  as  the  external  and 
internal  lateral  ligaments,  so  strongly  resemble  those  already  described 
(metacarpo-phalangeal  articulations),  as  to  require  no  separate  descrip- 
tion. The  80-caUed  anterior  ligament  merits  especially  the  attention 
of  the  student. 


ARTICULATIONS  OF  THE  LOWER  EXTREMITIES. 

HIP-JOINT. 
Tliihfemoral  Articulation, 

1.  Osseous  surfaces, — The  head  of  ihe  femur  and  the  cotyloid 
cavity  or  acetabulum.  It  is  a  true  ball  and  socket  joint.  2.  The 
cartilages  of  incrustation  are,  that  investing  the  cotyloid  cavity,  and  a 
second,  encrusting  the  head  of  the  femur.  3.  The  ligaments,  which 
might  be  assumed  a  priori  from  the  form  of  the  osseous  suriaces,  are, 
ly  a  capsular,  including  within  its  cavity  the  neck  of  the  femur; 
2,  a  supplementary  ligamentous  band  called  Ueo-femoral. 

In  addition  to  these  structures  essentially  forming  the  joint,  we 
find,  1,  a  fibro^cartilaginous  rim  or  border,  surrounding  the  margin 
of  the  acetabulum ;  2,  an  interarticular  ligament,  the  ligamentum 
teres.  An  extended  synovial  capsule,  and  a  little  fatty  cushion  placed 
in  the  fovea  at  the  bottom  of  the  cotyloid  cavity,  complete  the 
enumeration  of  the  structures  connected  with  this  joint,  the  strength 
of  which  depends  mainly,  after  all,  on  the  powerful  muscles  and  their 
tendons,  which  surround  it.* 

When  these  structures  are  dissected  and  examined  in  detail,  and 

« 

*  As  the  joint  is  perfectly  air  ttght,  the  pressure  of  the  external  atmosphere 
may  oonizlbote  towards  its  secarity. 


tJiis  au^t  to  be  procecJal  with  the  itKlint  the  siirToUDiling  miiBcln 
hsTG  been  diswcted  lUid  removed,  i1  will  be  found,  1,  that  the  capsular 
lignment  baa  ■  dense  Ukd  Aim  stnictnre.  vsrying  ia  atren^  at 
diderent  pojnta;  atrotLgeft  eiteniBlIy  and  Hbare,  weakeat  within  and 
belov,  where  the  Jibre^  are  not  uDrrequentl^  wholly  deficient.  An- 
teriorly also,  beneath  the  psou  and  iliicua  muacln,  the  fibrei  of  the 
eapiule  are  fmjuentiy  deficient;  it  is  nt  ihis  point  that  the  syniiTial 
capBole  of  the  joint  commuutcates  with  a  large  lynovial  huisa,  which 
always  eiista  ia  thia  siluatiaa.  This  commuiiicatloa  hapiieiu  quite 
oa  frequently  in  iJw  young  as  in  Ihe  old. 

The  capsular  ligament  ia  attached  at  iti  upper  eitreiuity  to  tlie 
oa  inaominatum,  sround  the  osaeom  marj^n  of  the  cotyloid  caiity. 
Interiorly,  where  Ihia  oaHoui  rim  ia  notched  and  deficient,  the  capsule 
is  attached  to  the  transferae  ligament,  which  converts  this  notch  into 
a  fonunen,  Inferiorly,  and  in  front,  the  capwle  i>  attached  to  thf 
oblique  line  leadiog  from  one  trochanter  to  the  other;  eupvriurly,  and 
behind,  the  capsule  ii  attached  to  the  neck  of  Ihe  bone,  clou  to  the 
trochauleric  line  and  foaaa. 

*  ng.  IM.— Thla  butmcUve  aectlDn  of  Dm  hip-Joint  reqnirei  little  or  do 
e]rnlaiiaUon,-^  pcFlnlfl  ta  Ibe  auperlor  part  of  the  capsular  Jlgament- 

T  Fifl.  109.— Capttolar  Uument  of  ax  hij>-JulTitj  a]»  l^tuFArt'a  Ugaionit— 
a,  Ihe  capaular  llgafneni ;  b,  the  ubikiDe^  m-  uxte^tiry  il^otenl  of  [he  kilul  j  d. 


jbts ;  Cj  deep  atm 
ant,  called  Uie  Us 


menl  at  the  Vilut ;  t 
ID  tkeUitienlcDf  th. 
at  rvnput'a  U^ 
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The  accessory,  or  iiio-femoral  ligament,  is  a  firm  band  of  fibres 
which  extends  obliqaely  downward,  crossing  the  front  of  the  capsule, 
from  the  anterior  and  superior  spinous  process  of  the  ilium,  downwards 
and  inwards  to  near  the  smaller  trochanter.  The  synovial  capsule  of 
the  joint  inv^ts  the  interior  of  the  capsular  ligament.  Though  not 
separable  by  dissection,  they  must  not  be  confounded  with  each  other. 
The  ligament  is  rough  and  fibrous  externally;  smooth  internally; 
this  is  due  to  the  synovial  membrane,  which  closely  invests  it. 

When  surgeons  speak  of  ** fractures  within  the  capsule"  (a  conmion 
occurrence  in  old  age),  they  do  not  strictly  mean  the  fibrous  capsule, 
but  also  include  the  synovial. 

The  fibro-cartilaginous  ring  or  border  surrounding  the  cotyloid 
cavity,  and  strongly  attadied  to  its  border,  has  been  called  the  cotyloid 
Ugament,  By  means  of  this  fibro-cartihi^inous  ring  the  cavity  is 
deepoied  and  strengthened ;  by  inclining  inwards  at  its  free  maipn 
it  seems  also  to  embrace  somewhat  the  head  of  the  femur,  rendenng 
tile  joint  air-tight.  The  free  edge  of  the  cotyloid  ligament  is  thinner 
than  the  fixed  edge  or  base ;  the  firee  edge  is  covered  on  both  sides  by 
the  synovial  membrane,  and  thus  the  outer  surface  of  the  fibro- 
cartilage  is  in  contact  with  the  synovial  membrane,  covering  the 
fibrous  capsule,  whilst  its  inner  side  lies  on  the  surface  of  the  head  of 
the  femur.  At  the  cotyloid  notch  the  fibres  of  the  cotyloid  ligament 
pass  across  from  one  side  to  the  other,  crossing  each  other  so  as  to 
make  the  ring  complete.  This  portion  has  been  called  the  transverse 
ligament.  Beneath  it,  as  below  an  arch,  pass  the  vessels  which 
proceed  by  the  round  ligament  to  reach  the  head  of  the  bone. 

Tke  xnterarticular  ligament  {Ligamentum  teres)  is  a  thick  and 
dense  fasciculus  of  fibres,  implwted,  by  its  rounded  extremity,  in 
the  fovea  or  pit  seen  on  the  head  of  the  femur.  At  the  other 
extremity,  by  which  it  is  attached  to  the  margins  of  the  cotyloid  notch, 
intermingling  with  tiie  fibres  of  the  cotyloid  ligament,  the  so-called 
round  ligament  is  broad,  fiat,  and  bifid,  or,  at  least,  triangular. 

A  tubular  process  of  the  synovial  membrane  invests  this  ligament 
throughout  its  length ;  the  mechanism  of  this  can  be  explained  only 
l>7  the  anatomy  of  the  embryo.  The  ligament  varies  in  strength  and 
thickness,  and  is  said  even  occasionally  to  be  wanting ;  such  an  occur- 
rence, although  possibly  it  may  have  been  congenital,  was  more 
probably  pathological.* 

The  synovial  membrane  invests  the  interior  of  the  capsular  ligament, 
and  the  exterior  of  the  round  ligament.  It  covers,  no  doubt,  the 
cartili^es  of  incrustation,  the  cotyloid  ligament,  and  the  neck  of  the 
fonur.  On  the  neck  of  the  femur  it  is  separated  from  the  bone  by  a 
fibrous  structure  only,  serving  the  purpose  of  a  periosteum.  Like 
other  synovial  membranes,  it  is  smooth  and  lubricated  on  its  inner 
HufiMK  by  the  synovia.     The  student  should  trace  it  over  all  its 

*  I  have  observed  It  onoe  absent  In  a  middle  aged  man.  There  was  also 
amiilky  of  the  cartilages  of  Incmstation. 
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surfaces,  obaenring  carefally  its  Tarions  points  of  reflexion.  This  can 
only  be  done  after  ihe  joint  has  been  laid  open.  For  a  thorough 
examination  and  demonstration  of  this  joint,  as  of  most,  several  d^ 
sections  and  preparations  are  requii-ed. 

In  the  fovea  of  the  cotyloid  cavity,  and  near  the  root  of  the  round 
ligament,  is  a  large  packet  of  fat ;  fringes  also  of  the  synovial  mem- 
brane exist  here.     The  nature  of  these  has  been  already  alluded  to. 

The  capsular  ligament  is  traversed  by  a  number  of  blood-vessels, 
and  nerves  have  been  traced  to  it.  The  functions  of  the  round  liga- 
ment have  not  been  satisfactorily  determined.  It  is  absent  in  the 
strongest  of  all  animals — the  elephant. 

K^EE-JOINT. 

A  thorough  examination  of  this  joint  requires  several  preparations 
and  dissections.  Dried  preparations  of  this  or  of  any  otiier  moveable 
joint  are  sure  to  mislead  the  jimior  student.  See  that  all  the  structures 
examined  be  as  fresh  as  possible;  maceration  in  water  destroys  the 
appearmice  of  ligamentous  structures. 

The  knee-joint  is  a  gynglimus  or  hinge-joint.  Under  particular  cir- 
cumstances, which  wUl  be  explained  afterwards,  it  rotates,  thongh  very 
slightly.  It  may  be  looked  on,  for  all  practical  purposes,  as  a  hinge- 
joint,  the  most  complex  in  the  body. 

Osseous  sttrfaces. — 1,  The  condyles  of  the  femnr  and  of  the  tibia; 
tl^  patella  is  supernumerary  or  accessory ;  2,  cartila^  of  incrustation ; 
3,  two  interarticular  ligaments,  call(Kl  semilunar  cartilages;  4,  an 
internal  lateral  ligament;  5,  an  external  lateral  ligament;  6,  the 
crucial  ligaments;  7,  the  transverse;  8,  the  posterior  ligament  of 
Winslow.  In  addition  to  these  there  are  the  synovial  capsule  and  ita 
adipose  and  semilunar  ligaments ;  a  thin  fibrous  capsule,  continuous 
with  the  periosteum,  exterior  to  ihe  synovial  capsule ;  and  even  a  sort 
of  interarticular  tendon,  for  a  part  at  least  of  the  tendon  of  the  popli- 
teus  is  invested  on  three  sides  by  the  synovial  capsule  of  the  joint. 

To  examine  these  various  structures,  clean  the  joint,  by  dissection, 
of  everything  extraneous,  leaving,  however,  at  first,  the  tendons  of  all 
the  muscles  attached  around  or  near  to  the  joint,  and  especially  the 
united  tendons  of  the  triceps  extensor,  the  so-called  ligament  of  the 
patella,  and  the  tendon  of  the  semimembranosus.  Remove  the  apo- 
neurosis with  the  greatest  care :  the  synovial  capsule  lies  at  no  great 
distance  from  the  surface,  and  may  be  laid  open  unexpectedly ;  and 
proceed  to  examine  the  precise  attachments  of  the  biceps  extensor 
cruris  and  semimembranosus  muscles. 

The  tendon  of  the  semimembranosus  muscle  forms  one  of  the  inner 
hamstrings ;  it  will  be  found  at  the  back  of  the  joint.  This  tendon,  as 
will  be  more  minutely  described  in  the  description  of  the  miiscle,  is 
attached  inferiorly  by  two  tendinous  attachments  to  the  tibia ;  a  third 
expands  into  the  posterior  ligament  of  Winslow,  which  passing  across 
and  behind  the  joint,  from  witliin  outwards,  and  obliquely  upwards,  it 
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&MllrBtlKbeil  to  th«  ftmoTftlittle 
abort  the  eitenul  condjlc  Tha 
l^unent  ttceira  •odu  additional 
Rbnt  (ntm  other  Kami.  Th« 
middle  utivDlir  irtery  and  T«ia 
|iBii  throogfa  it.  The  potterior  l^a- 
meat  of  Wuulow  aMiiti  in  lupport- 
ing  the  timb  vbea  the  attitude  ia 
that  of  "standing  at  ease." 

LiOAMEKTCii  Patella. — K«it, 
ciamioe  the  io-call«f  li)piiDentum 
jatdlK.  A  careful  diawctioD  will 
ihaw  tliat  thia  Ngameut  is  merelj 
the  lenninatiug  tendon  of  the  tii- 
cep*  eitenaor  cruris,  by  wfaich  the 
patella  ia  Gimlf  aecuied  to  llie 
tulKroait;  of  the  tibia. 

Diaiert  carefully  the  united  ten- 
doaa  of  the  tricepa.  or  quadrioepa 
eitRiior,  Bi  Uiej  eipand  orer  the 
nirbce  of  the  knet-joiot;  ioiulate 
csntioDiI)'  ^m  the  exprniions  of 
the  raiti,  the  stronger  portion  called 
ligBiDcntum  patella; 


and  e: 


naj  aftenrardu  be  divided  transreraely,  in  orde 
relation  to  the  ijTiOTial  catouls,  the  bursa  interposed  bel» 
part  and  the  upper  imaoth  portion  of  the  tutwroaity  of  the  tibia,  and 
generally  to  the  joint.  When  thus  prepared  the  ligunentum  patellge 
may  be  dambed  as  a  itroi^  band  of  lendiuoua  tibrta,  connecting  the 
patella  to  the  lower  part  of  Ibe  tuberosity  of  the  tibia,  and  thua  cod- 
DCcling  the  quadricepa  eilensor  muscle  to  the  tibia,  laleiiorly  it  is 
fimly  connected  with  the  apeiofthe  patella;  but  its  fibres  alio  ascend 
orer  the  surface  of  the  bone,  showing  their  continuity  with  the  tendon 
of  the  rectus.  Some  adipoae  aubstance  separates  it  superiorly  from  the 
nnovial  membrane  and  a  buna  already  alloded  to,  trom  the  ipine  of 
tbetiUa. 

The  internal  lateral  ligament  connects  the  intenialtuberoalty  of  the 
femur  with  tiie  inner  surbce  of  the  upper  extremity  of  the  tibn;  it  is 
broad,  flat,  and  distinct.  The  tendons  of  the  sartorjiu,  gracilii  and 
•emilradiDoau*  musdea,  with  a  synavinl  buraa  interposing,  corer  the 
ligamnit  iDferiorly;  iotemally  It  correspoods  to  the  sjnoviat  metnbnuie 

•  Fig.  10*.— Vertical  hcHod  of  the  Imeejiilnt,  dtiplarbig  the  RliUou  of  all 
the  stnictuns  la  oidi  other.  Tin  flgun  requires  few  eiplaaaur;  leilirs.— a. 
teoilan  of  Uk  eiLlensor  moKles  of  the  leg ;  b,  ligament  of  ihp  paleUa ;  hetveen 
llwDraajlHBeenlbauileU*,dlTU(dvertIia1^>nilme9lallTi  e,  points  u  Ibe 
'~t  of  Uh  UgaouQInm  adlposum;  d,  to  the  bursa  Interposed 
'  -  paKUiaaiid  the  tnJa. 
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for  a  short  space,  and  is  attached  to  the  internal  semilunar  cartilage. 
The. internal  articular  artery  lies  between  the  ligament  and  the  bone. 

ITie  external  lateral  ligament  is  a  romided  or  cordlike  fiisdcolus  of 
ligamentous  6bres  connecting  the  external  tuberosity  of  the  femur  to 
the  head  of  the  fibula.  Its  course  is  vertical.  Internally  it  cor- 
responds to  the  tendon  of  the  popliteus  muscle  and  to  the  external 
articular  artery ;  externally,  it  is  covered  by  the  tendon  of  the  biceps 
flexor  cruris  and  the  ten^nous  expansion  of  the  extensor  muscles. 
Behind  this  ligament  is  another,  parallel  with  it,  and  called  the  short 
external  laterd  ligament;  but  the  arrangement  of  this  ligament  varies. 
It  connects  the  femur  to  the  fibula. 

The  external  lateral  ligament  passes  between  the  bifurcated  extremity 
of  the  biceps  flexor  cruris. 

The  name  of  capsular  membrane  has  been  given  to  a  thin  apo- 
neurotic expansion,  seemingly  a  continuation  of  the  periosteum,  and 
investing  immediately  the  synovial  capsule.  Whilst  passing  beneath 
the  attadmients  of  the  gastrocnemius  muscle,  two  small  sesamoid  bones 
are  occasionally  found  in  connexion  with  this  capsule.  The  capsule 
is  greatly  strei^^ened  by  the  tendinous  expansion  of  the  quadrioepe 
extensor. 

Synovial  capsule. — ^This  important  and  complex  membrane  can  only 
be  fully  examined  by  being  laid  open,  carefully  traced  over  the  car^ 
tilages  of  incrustation  and  other  structures,  and  its  points  of  reflexion 
attended  to  in  an  espedal  manner :  by  dividing  the  capsule  immediately 
above  the  patella,  the  general  synovial  capsule  will  seem  to  extend 
higher  up  than  is  at  first  imagined;  this  is  owing  to  the  presence  of  a 
laige  synovial  bursa  placed  beneath  the  tendon  of  the  cruivus.  This 
bursa  very  generally  communicates  with  the  synovial  capsule  by  a  very 
wide  opening,  but  sometimes  it  is  perfectly  distinct  and  no  orifice  of 
communication  exists. 

The  Crucial  Lioaments. — ^These  ligaments  are  placed  at  the 
back  of  the  joint  and  external  to  the  s3rnovial  membrane ;  they  cross  or 
decussate  each  other,  hence  their  name ;  they  are  two  in  number  and 
very  strong.  The  anterior  is  attached  inferiorly  to  a  depression  in 
front  of  the  spines  of  the  tibia ;  it  is  here  connected  with  llie  anterior 
course  of  the  inner  semilunar  cartilage ;  from  this,  proceeding  upwards 
and  backwards,  it  terminates  by  being  attached  to  the  inner  side  of  the 
external  condyle  of  the  femur.  The  posterior  crucial  ligament  con- 
nects the  depradon  behind  the  spines  of  the  ^bia  to  the  side  of  the 
inner  condyle.  Inferiorly  this  ligament  is  connected  to  the  posterior 
bone  of  the  external  semilunar  cartilage.  These  ligaments  connect  the 
condyles  of  the  femur  strongly  to  the  tibia,  but  their  precise  fimctions 
are  not  well  understood. 

The  aemilunar  cartilages, — ^These  are  two  crescent-shaped  inter- 
articular  fibro-cartilages,  on  which  no  doubt  much  of  the  security  of 
the  joint  depends.  Interposed  between  the  condyles  of  the  femur  and 
'*     -  fallow  articular  surfiioes  surmounting  the  tibia,  they  are  named 
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er  edge  or  drcomference  of 


aocordioel;,  iaterntl  lai  citcnuL    The  on 

each  it  ttudc  and  coDvex )  the  inoer  thio  ana  concsve ;  in  uie  centre  is 
a  dnnilar  (pace  when  the  cartib^nutu  aurftcea  of  the  femur  ud 
tibia  come  into  contact.  The  anterior  hem  of  the  LDternal  eemilmiar 
cartilage  ii  comiected  to  the  anterior  cnieial  ligament,  and  ia  ilaelf 
attached  t«  the  fom  befon  the  ipine  of  the  tibia :  the  poaterior  honi 
u  attached  behind  the  spuie  and  ia  coonected  to  the  pwterior  crudal 
ligament.  The  thin  edge  is  fnt  in  both ;  the  eitemal  thick  edge  hu 
relation*  to  tbe  tjnorial  capaole  and  to  the  eitemal  ligament*  of  the 
joint,  easilj  ondentood  bj  an  inipectioD  of  the  Btnictiirea. 

The  eiternal  lemilnnsr  caitilage  baa  relationi  aimilsr  to  the 
iatemal.  Ita  oater  edge  is  connected  to  tbe  ttndoD  of  the  popHteus 
muscle  and  external  lateral  UgaiDent.  The  sjnorial  oipsale  of  the 
jwnt  investa  both  HmUonamrtilagea  on  thdrnpperaDd  lower  nir- 
&ce!>  and  ioner  margins. 

lYaiuverte  ligament. — A  tnasrene  hand  of  no  great  strength,  and 
Tariable,  coimecti  the  coDTei  bocden  of  the  semUiuiar  cartilages  to 
each  other  antcriorlf  ■ 

*  Fig.  107. — Tbe  bH*JototLsU  open  from  Che  ftmt,^-a,  a.  crucial  UgammU; 

h,  bcuuent  coDoecIlnc  (he  mtemal  semllaDar  canUin  la  the  Ubls ;  c, ligamenl 
of  tbe  Dstella,  ml  icrcw  and  Ud  ilinni  un  Ibe  UUa;  d  potnla  lo  Ibi  borH 
iriKtd  Utveen  Ihli  Uguaenl  ud  the  tIMai  c,  /,  anJcalalkin  of  the  bead  of 

t  Fta.  loa.— Srclkn  to  ibmr  (be  crucial  Ugamonts  and  Kmnonai  caitUscea 
or  Ite  faxajDlnL— a,  a,  tb 
the  UUa;  ^  ft,  the  umaiin 
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Lastly,  there  remains  to  be  spoken  of  certain  appendages  of  the 
synovial,  capsule  which  are  curious  and  interesting  as  completing  the 
history  of  tne  joint.  The  synovial  capsule,  the  most  complex  in  the 
body,  is,  like  all  the  others,  a  shut  sac.  It  communicates  very 
generally,  but  not  always,  with,  1,  the  deep  bursa,  beneath  the  crureiis 
muscle ;  2,  it  sends  a  prolongation  into  the  groove  for  lodging  the 
popliteus  muscle,  and  partially  invests  the  tendon  of  that  musde.  It 
has  been  said  also  to  communicate  with  the  upper  tibio-peroneal 
articulation ;  but  after  repeated  and  very  carefully  conducted  dissec- 
tions of  the  structures,  I  have  not  found  this  to  be  the  case. 

Traversing  the  joint,  and  extending  from  the  anterior  part  of  the 
intercondyloid  fovea  to  a  little  below  the  apex  of  the  patella,  is  the 
ligamentum  mucosum  or  adiposum.  The  disposition  of  this  structure 
may  be  best  seen  by  a  vertiod  section  of  the  joint  and  bones  compos- 
ing it,  made  upon  the  inner  margin  of  the  patella  and  its  ligament. 
The  Bo-called  adipose  ligament  is  a  prolongation  of  the  synovial  mem« 
brane,  of  a  funnd  shape,  and  belongs  to  the  same  category  as  do  the 
ligamenta  alaria,  two  semilunar  or  crescent-shaped  folds  of  the 
membrane  running  outwards  from  the  sides  of  the  patella.  These 
three  processes  of  the  synovial  capsule  are,  in  the  human  knee,  merely 
the  vestijes  of  structures  which  in  other  animals  are  carried  to  a  much 
higher  degree  of  development.  They  are  lai^  and  strong  in  the 
horse ;  still  more  complete  in  the  Omithorhynchus  paradoxus,  in  which 
animaJs  the  ligamenta  alaria,  being  connected  to  the  condyles  of  the 
femur  by  their  concave  edge,  divide  the  knt^-joint  into  two  distinct 
cavities  or  joints — a  superior  and  an  inferior ;  the  articular  surfaces 
in  the  superior  are  the  upper  half  of  the  condyles  of  the  femur  and  the 
patella ;  in  the  lower  joint,  the  opposing  sur&ces  are  the  tibia  and  the 
inferior  half  of  the  condyles  of  the  femur. 

in  some  specimens  of  the  femur  a  slight  transverBe  groove  or 
indentation  may  be  traced  along  the  surface  of  the  condyles  in  the 
direction  I  now  speak  of,  indicating  a  structural  arrangement  which 
existed  no  doubt  in  the  embryonic  state. 

PERONEO-TIBIAL  ARTICULATIONS. 

These  articulations  resemble,  to  a  great  extent,  the  corresponding 
articulation  of  the  bones  of  the  fore  arm ;  they  may  be  divided  into  a 
superior,  middle,  and  inferior. 

The  Superior  Peroneo-tibial  Articulation. — The  osseous 
surfaces  are,  the  oval  articular  surface  of  the  head  of  the  fibula  and  a 
corresponding  one  on  the  inferior  surface  of  the  external  tuberosity  of 
the  tibia ;  2,  a  synovial  capsule ;  3,  two  ligaments,  an  anterior  and 
posUrior, 

Anterior  ligament,  —  Connecting  the  fore  part  of  the  external 
tuberosity  of  the  tibia  to  the  fore  part  of  the  head  of  the  fibula.  It  is 
flat  and  broad.  It  is  composed  of  several  distinct  bundles  of  fibres, 
and  18  strengthened  by  the  tendon  of  the  biceps. 
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Posterior  ligament, — ^Much  weaker  than  the  anterior,  but  composed 
of  closer  fibres.  It  is  ooTered  by  the  popliteus,  and  aometimes,  as  has 
been  said,  the  synovial  capsule  of  the  knee-joint  extends  to  it. 

Synovial  capettle, — ^This  requires  no  special  notice ;  the  joint  is  all 
bat  immoTeable. 

The  Middle  Peboneo-tibial  Articulation. — This  is  formed 
by  the  interosseous  ligament  {ligamentum  interossewn,  membrana 
vttero8aea\  a  thin  aponeurotic  membrane,  or  lamina,  filling  up  the 
space  between  the  two  bones,  and  attadied  extensively  to  both.  It  is 
partly  composed  of  oblique  fibres,  which  pass  from  the  outer  edge  of 
the  tibia  to  a  ridge  running  along  the  inner  surface  of  the  fibula.  An- 
teriorly, the  interosseous  membrane  is  covered  by  the  tibialis  anticus, 
extensor  Jongus  digitorum,  extensor  proprius  pollicis,  by  the  muscle 
called  peroneus  tertius  when  present,  and  by  the  anterior  tibial 
vessels ;  the  muscles,  also,  are  attached  to  it  by  many  fleshy  fibres ;  it 
is  an  aponeurosis,  in  fiict  of  origin,  whatever  other  functions  it  may 
perform.  Its  posterior  sur&ce  corresponds  to  the  tibialis  posticus  and 
flexor  longus  proprius  pollids,  which  are  also  in  part  attached  to  it. 

At  the  upper  and  outer  part  there  exists  a  pretty  large  aperture, 
dose  to  tiie  neck  of  the  fibula,  by  which  the  anterior  tibial  vessels  pass 
through  from  behind  forwards;  but  the  corresponding  nerve  passes 
outside  the  fibula,  and  thus  this  bone  is  interposed  between  the  anterior 
tibial  vessels  and  nerve  at  this  particular  point.  Inferiorly,  the  mem- 
brane or  ligament  is  continuous  with  the  interosseous  ligament  of  the 
inferior  peroneo-tibial  articulation.  At  various  points  small  vessels 
pass  through  this  membrane,  and  inferiorly  there  is  an  aperture  for 
the  passage  of  a  branch  of  the  fibular  artery. 

Inferior  Peboneo-tibial  Articulation. — This  is  a  close  and 
firm  articulation,  and  is  somewhat  continuous  with  that  of  the  ankle- 
joint,  fi:t>m  which  it  borrows  its  synovial  membrane.  The  osseous 
sorfiiceB  are  part  of  the  inferior  extremities  of  the  fibula  and  tibia.  These 
are  connected,  1st,  by  a  peculiar  interosseous  ligament  of  considerable 
strength,  and  which  can  be  seen  only  as  the  bones  are  being  forcibly 
separated  from  each  other ;  2d,  by  three  other  ligaments,  an  anterior 
and  pMteriorf  and  posterior  inferior. 

The  anterior  ligament  is  triangular,  broader  below  than  above,  and 
composed  of  separate  fasciculi.  The  iMise  is  attached  to  the  fibula,  the 
summit  to  the  tibia. 

The  posterior  ligament  resembles  the  preceding,  but  is  smaller.  It 
is  attached  by  one  extremity  behind  the  tarsal  extremity  of  the  fibula, 
and  by  the  other  to  the  neighbouring  part  of  the  tibia.  The  peronei 
moscfes  cover  it. 

The  jxM^«ru>r  and  inferior  ligament  is  continuous  with  the  preceding. 
Attached  to  the  fibiUa,  behind  the  malleolus  extemus,  it  proceeds 
transversely  to  the  malleolus  of  the  tibia,  and  thus  deepens  the  cavity 
into  which  is  received  the  articular  pulley  of  the  ankle-joint. 
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The  inferior  interoeseous  ligament  has  been  already  in  part  described. 
It  is  a  dense  tisane,  intermingled  with  adipose  flakes.  The  synovial 
membrane  is  of  very  small  extent,  and  is  merely  a  prolongation  of  that 
belonging  to  the  ankle-joint. 

ANKLE^OINT. 

089ecm  svarfaoea. — The  nature  of  this  joint,  which  is  a  perfect 
angular  gynglimus,  may  readily  be  understood  by  looking  at  the  osseous 
surfaces.  These  are  the  lower  sur&oe  of  the  inferior  extremity  of  the 
tibia,  the  articular  sur&ce  of  the  malleoli,  and  the  pulley  of  the  astra- 
galus. All  these  are  covered  with  arthrodial  cartilages ;  that  which 
invests  the  pulley  of  the  astragalus  extends  to  the  sides  of  the  pulley, 
but  unequally.  A  synovial  membrane,  lax  and  extensive,  covers  lUl 
these  articular  surfaces. 

The  ligaments  of  this  joint  are — two  lateral,  two  posterior,  and  one 
anterior. 

Internal  lateral  ligament* — ^Broad,  quadrilateral;  composed  of 
numerous  fibres,  which,  descending  obliquely  backwards  from  the  sum- 
mit of  the  malleolus  intemus  and  its  depression,  attach  themselves  to 
the  inner  part  of  the  astragalus  and  calcaneum.  On  one  side  it  is  in 
relation  to  the  tendon  of  the  tibialis  posticus ;  on  the  other  it  is  invested 
by  the  synovial  membrane. 

External  lateral  ligament, — This  ligament  is  round,  narrow,  very 
strong,  and  of  considerable  length.  It  descends  vertically  from  the 
summit  of  the  malleolus  extemus  to  the  upper  and  middle  part  of  the 
outer  sur&oe  of  the  calcaneum.  It  is  covered  by  the  tendon  of  the 
peroneus  longus,  and  covers  a  part  of  the  synovial  membrane. 

Anterior  peroneo-taraal  ligament. — Attached  to  the  fore  part,  and 
near  the  summit  of  the  malleolus  extemus,  it  passes  forwards  obliquely, 
to  be  attached  to  the  anterior  edge  of  the  external  articular  surface  of 
the  astragalus. 

Posterior  peroneo'tarsal  ligament, — Attached  to  the  depression 
behind  the  malleolus  extemus,  it  descends  to  the  posterior  part  of  the 
astragalus,  near  the  outer  edge  of  the  groove  for  the  tendon  of  the  flexor 
longus  pollicis  pedis.     Its  fibres  are  numerous. 

Tibio^arsal  ligament, — This  ligament,  by  no  means  distinct,  is 
composed  of  fibres,  descending  from  the  anterior  part  of  the  tarsal  extre- 
mity of  the  tibia  to  the  fore  part  of  the  articular  pulley  of  the 
astragalus. 

The  synovial  membrane  requires  no  particular  description.  It 
should  be  laid  open  and  carefully  examined.  It  abounds  with 
synovia. 

Articulations  of  the  Tarsal  Bones  with  each  other — 
Articulation  of  the  astragahta  with  the  calcanettm* — The  inferior 
surface  of  the  astn^us  is  articulated  with  the  calcaneum  by  arthrodia 
in  two  places.  Between  them  is  an  irregular  rough  depression,  non- 
articular,  for  the  attachment  of  the  interosseol  ligaments.     These 
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pheoomenoD  of  the  elongation  of  the  feet  when  sostaimng  the  weight 
of  the  body. 

The  external  caloeoscaplund  ligament  is  a  very  short  fasdculns, 
with  numerous  fibres ;  it  assists  the  preceding  in  forming  the  cavity 
just  spoken  of. 

ABTICaLATION  OF  THE  BCAPHOID  BONE  WITH  THE  ASTRA0ALD8. 

This  articulation  is  an  enarthrosis,  formed  by  the  head  of  the  astra- 
galus being  received  into  a  hollow  cavity  of  the  scaphoid  bone.  The 
osseous  surfaces  are  as  usual  covered  with  cartilages,  and  there  is  a 
synovial  membrane.     A  single  ligament  belongs  to  this  joint. 

Ligament  between  the  scaphoid  bone  and  the  astragalus. — Extend- 
ing from  the  upper  part  of  the  neck  of  the  astragalus  to  the  upper  part 
of  the  scaphoid  bone.  It  is  broad  and  thin  with  parallel  fibres.  The 
synovial  membrane  requires  no  special  description. 

Calceo-cuboid  Articulation. — The  osseous  surfi>ices  covered 
with  cartilage  have  been  described.  There  is  a  synovial  capsule  and 
two  ligaments. 

1.  Superior  calceo^uboid  ligament. — Broad,  thin,  divided  into 
fasciculi,  and  formed  of  several  superimposed  planes.  The  fibi-es  ori- 
ginate in  the  upper  and  fore  part  of  the  calcaneum,  and  are  inserted 
into  the  corresponding  part  of  the  os  cuboides.  This  ligament  is  on 
the  dorsum  of  the  foot. 

2.  The  inferior  calceo^uboid  ligament  (Ligamentum  longum 
plantfle). — The  longest  and  strongest  of  the  ligaments  of  the  foot.  It 
arises  from  the  inferior  and  posterior  part  of  the  calcaneum,  and,  pass- 
ing directly  forwards,  terminates  partly  in  the  oblique  tuberosity  of 
the  OS  cuboides.  The  remaining  portion  of  the  ligament  continues 
outwards,  passing  below  the  sheath  of  the  peroneus  longus,  and  divides 
into  several  bundles  which  proceed  to,  and  are  attached  to,  the  pos- 
terior extremities  of  the  3d  and  4th  metatarsal  bones. 

Inferior  and  deep  calceo^uboid  ligament. — This  ligament  is  shorter 
and  is  situated  above  the  one  just  described.  It  proceeds  from  the  os 
calcis,  and  is  inserted  wholly  into  the  tuberosity  of  the  os  cuboides. 

The  synovial  capsule  of  this  joint  requires  no  special  description. 

Articulation  op  the  Scaphoid  with  the  Cuboid. — There  is 
here  a  sort  of  interosseous  ligament,  which  is  strong  and  firm ;  also  an 
inferior  ligament,  extending  inferiorly  between  the  two  bones. 

These  two  bones  occasionally  touch  each  other;  and  when  this 
happens  there  will  be  found  a  small  synovial  capsule  and  a  dorsal 
ligament. 

Articulation  of  the  External  Cuneiform  Bone  with  the 
Cuboid. — Where  these  bones  meet  there  exist  cai'tilaginous  surfaces 
and  a  synovial  capsule.  In  addition,  the  joint  is  strengthened  by  a 
dorsal  and  plantar  ligament,    A  sort  of  interosseal  ligament  also  exists. 
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Articulatioks  of  the  CaNEiFOBM  Bones  with  the  Sca- 
phoid. — Anteriorly  the  tcaphoid  bone  is  articolaied  with  the  three 
cuneiiorm  bones  by  surfiuxs  covered  with  cartikge,  a  synoyial  niem- 
biane,  and  6  ligaments. 

Dorsal  iigaments.  —  3  in  nomber,  viz.  an  internal,  middle,  and 
external.  Attadied  posteriorly  to  the  scaphoid,  they  diverge  as  they 
proceed  to  their  attachments  to  the  cuneiform  bones. 

Plantar  ligaments, — These  are  also  3  in  number.  They  are  less 
distinct  than  the  preceding;  one  synovial  membrane  suffices  for  all 
these  articuhur  sux&ces. 

ABTIC17LATIOX6  OF  THE  CUNEIFORM  BONES  WITH  EACH  OTHER. 

— ^Tbese  bones  are  mutually  articulated  by  sur&oes  covered  with 
cartilage ;  the  synovial  membrane  is  the  same  as  the  preceding  articu- 
lation. Two  ligaments,  which  may  be  called  dorsal  from  their  posi- 
tion, pass  transversely  fh)m  one  to  the  other,  connecting  these  bones 
together ;  two  others,  plantar,  in  a  similar  way  connect  them  together 
in  the  plantar  aspect  of  the  foot. 

TARSO-METATABSAL  ARTICULATIONS. 

The  osseous  surfaces  are,  the  anterior  articular  facettes  of  the  three 
cuneiform  and  cuboid  bones  on  the  one  hand ;  and  on  the  other,  the 
proximal  or  tarsal  extremities  of  the  5  metatarsal  bones.  These  sur- 
faces are  invested  with  cartiUges  and  synovial  capsules  arranged  in 
this  way.  Between  the  1st  metatarsal  bone  and  the  internal  cundfbrm 
there  is  a  distinct  and  separate  capsule ;  a  second  is  common  to  the 
2d  metatarsal  bone,  the  2d  and  3d  cuneiform  bones,  and  is  common 
to  the  articulation  between  the  first  two  of  the  cuneiform  bones  with 
each  other;  a  third  capsule  belongs  to  the  third  metatarsal  bone  and 
the  3d  cuneiform ;  but  this  also  sends  proloiu;ations  between  the  sur- 
&oes  of  the  two  adjoining  metatarsal  bones.  The  4th  synovial  capsule 
serves  for  the  articulation  of  the  two  last  metatarsal  bones  with  each 
other  and  with  the  cuboid. 

The  ligaments  strengthening  these  articulations  are  dorsal  and 
plantar. 

Dorsal  ligaments, — Each  of  the  metatarsal  bones  receives  a  ligament 
from  each  of  the  tarsal  bones  with  which  it  is  articulated.  All  these 
ligaments  are  covered  by  the  extensor  muscles  of  the  toes  and  cor- 
respond to  the  synovial  capsules. 

Plantar  ligaments, — These  are  equal  in  number  to  the  dorsal,  an<^ 
disposed  nearly  in  the  same  manner.  The  sheaths  of  the  tendons  ioj 
the  sole  of  the  foot,  and  especially  that  of  the  peronens  longus,  greatijf 
strengthen  all  these  ligaments. 

ARTICULATIONS  OF  THE  METATARSAL  BONES  Wlta  EACH  OTHER. 

These  joints  resemble  those  of  the  metacarpus.  The  first  meta<^ 
tarsal  bone  is  not  immediately  articulated  with  the  next  posteriorly, 
bat  anteriorly ;  and  unlike  the  hand  in  this  respect,  the  transverse  Ugsr 
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ment  of  the  toes  extends  to  it.  The  other  four  are  directly  articu- 
lated with  each  other  posteriorly,  by  surfaces  encrusted  with  cartilages, 
and  lined  by  prolongations  of  the  synoTial  membranes  of  the  preoe(ting 
articulations.  In  addition  there  are  dorsal  and  plantar  ligaments  similar 
to  each  other  and  to  those  of  the  metacarpus.  They  extend  transversely 
in  each  region  from  the  2d  to  the  8d,  from  the  Sd  to  the  4th,  and 
from  the  4th  to  the  5th  metatarsal  bones.  Some  interosseous  fibres 
extend  between  the  points  of  the  non-articular  suiftces. 

METATABSO-FHALAKQBAL  ABTICULATIONS. 

These  articulations  constitute  arthrodia,  and  resemble  in  nearly  all 
respects  the  corresponding  joints  in  the  hand,  between  the  metacarpus 
and  phalanges  of  the  fingers. 

ARTIOULATIOMB  OF  THE  PHALANGES  OF  THE  TOES. 

Their  surfaces,  ligaments,  and  synovial  membranes  are,  in  all 
respects,  similar  to  those  of  the  fingers,  but  smaller,  corresponding  to 
the  diminished  size  of  the  phalanges  of  the  toes. 

To  be  useful  to  the  surgeon,  ligamentous  preparstions  must  be  pre- 
pared by  himself  and  kept  in  spirits.  In  their  dried  state  they  serve 
only  to  mislead. 
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MUSCLES  OF  THE  TRUNK. 

Tub  muscles  are  the  actjye  oi^axis  of  locomotion.  They  fonxi  by 
fiir  the  greater  part  of  the  solid  bulk  of  the  body,  and  compose  what 
is  commonly  called  the  flesh.  They  are  attached  in  a  variety  of  ways 
to  the  bones,  sometimes  by  long,  sometimes  by  short  tendons,  or  by 
tendinous  expansions,  to  which,  unfortunately  I  think,  the  name  of 
ap<Hieuroses  has  been  given.  By  the  terms  origin  and  insertion, 
words  of  frequent  use  in  describing  the  muscles,  is  merely  meant  their 
attachments  to  the  bones  or  other  structures.  The  word  origin  is 
usually  applied,  but  not  necessarily,  to  the  fixed  or  less  moveable 
attachment ;  that  of  insertion,  to  that  extremity  of  the  muscle  which 
is  attached  to  the  more  moveable  bone  or  part.  Thus  the  origm  of 
the  trapezius  is  said  to  be  from  the  spinal  column  and  head,  and  its 
attachment  to  the  shoulder  bones  is  called  its  insertion ;  but  such 
terms  are  quite  conventional,  and  have  no  special  meaning,  excepting 
in  so  far  as  they  merely  mean  attachments. 

The  muscles  are  composed  of  fibres  arranged  in  fasciculi,  whose 
intimate  nature,  in  so  iar  as  this  is  understood,  will  be  ezplsdned  in 
the  section  on  General  Anatomy.  These  fesciculi  are  enclosed  in 
cellular  sheaths,  and  the  entire  muscle  in  a  cellular  covering,  which 
may  be  called  the  &scia  propria  of  the  muscle.  Beyond  these  there 
are  other  fasciae,  described  in  the  special  section  following  this  chapter. 

The  muscles  are  disposed  in  layers ;  the  meam'ng  of  their  varied 
shapes  is  quite  unknown.  One  system  or  plan  prevails  throughout 
all  the  mammalia,  man  included.  The  anatomist  speaks  of  them  as 
occupying  certain  regions,  but  this  is  not  to  be  understood  rigorously, 
either  in  a  physiological  or  anatomical  sense ;  very  few  muscles  occupy 
merely  a  single  region,  and,  in  respect  of  their  action  on  the  parts,  the 
language  U8«l  is  apt  to  mislead  the  bqpnner.  Thus  the  deltoid  is 
called  a  muscle  of  the  shoulder,  but  its  action  is  mainly  on  the  arm. 
The  muscles  of  the  fore  arm  act  chiefly  on  the  fingers ;  the  so-called 
muscles  of  the  arm  act  on  the  fore  arm,  &c.  The  right  understanding 
of  the  anatomy  of  the  muscles  is  the  great  aim  of  the  student's  labour, 
sensible  that  without  a  competent  knowledge  of  these  he  never  can 
become  an  anatomist  in  any  sense  of  the  term.  It  is  therefore  re- 
commended to  him  to  negl«ict  every  other  structure  during  his  first 
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diawction  of  the  muscles,  and  to  look  to  their  anatomy  solely.     It  is 
not  of  any  moment  with  what  region  he  commences  his  dusections. 


inXSCLES  OF  THE  BACK. 

Mode  of  dissection. — The  hody  being  placed  in  a  suitable  position, 
and  supported  by  blocks  of  wood  placed  under  the  chest  and  abdomen, 
so  as  to  put  the  muscles  of  the  back  on  the  stretch,  commence  the  dis- 
section by  an  incision  carried  through  the  integuments  along  the  mesial 
line,  from  the  external  occipital  protuberance  to  the  coccyx.  A  trans- 
Terse  incision  is  to  be  carried  outwards  from  this  longitudinal  one  to 
the  mastoid  process;  another  from  the  spinous  process  of  the  seventh 
oenrical  vertebra  to  the  summit  of  the  acromion  scapulae,  and  a  third 
from  the  termination  of  the  longitudinal  one  around  the  crest  of  the 
ilium  to  the  extent  which  the  position  of  the  body  admits  of.  Com- 
mence raising  the  flaps,  very  cautiously  at  first,  as  the  muscles  are 
thin  and  tendinous  where  attached  to  the  spine  and  ligamentum  nuchae, 
proceeding  more  boldly  when  the  muscular  fibres  have  been  reached. 
Clean  the  muscles  about  to  be  exposed  thoroughly,  by  removing  from 
them  in  the  usual  way,  that  is,  in  the  direction  of  the  fibres,  the 
integuments,  superficial  fiiscia,  and  proper  investing  &8cia  of  each 
muscle.  The  muscles  and  other  structures  thus  exposed,  presuming 
the  dissection  to  be  confined  to  one  side,  are, — 1,  the  trapezius;  2,  the 
latissimus  dorsi ;  3,  the  surface  of  the  ligamentum  nuchs ;  4,  the  so- 
called  cervical  aponeurosis ;  5,  the  so-called  lumbar  aponeurosis. 

The  Trapezius. — Thin  and  triangular.  Attached  to  the  inner 
third  of  the  superior  curved  line  of  the  occipital  bone,  to  the  whole 
length  of  the  ligamentum  nuchs,  the  spinous  processes  of  the  seventli 
cervical,  and  of  all  the  dorsal  vertebrae,  as  well  as  to  the  inter- 
spinal ligaments,  or  ligaments  of  the  apices.  These  origins  take  place 
by  thin  tendinous  layers  often  called  aponeuroses ;  that  attached  to  the 
occipital  bone  is  thin  and  broad,  and  is  often  removed  by  the  incautious 
dissector  mistaking  it  for  cellular  tissue.  Along  tiie  ligamentum 
ttudhA  the  fibres  of  origin  are  short,  but  from  the  sixth  cervical  to  the 
third  dorsal  vertebrae  they  again  lengthen,  and,  with  those  of  the 
opposite  muscle,  form  an  elliptic  or  ovaJ  figure,  which  anatomists  have 
sometimes  called,  though  improperly,  the  posterior  cervical  fascia  or 
aponeurosis.  It  is  neiti^er  a  fascia  nor  an  aponeurosis,  but  simply  the 
tendinous  origin  of  the  trapezius. 

The  aponeurotic  fibres  in  which  the  muscle  originates  again  shorten, 
to  elongate  once  more  towards  the  lower  part  of  the  back,  where  they 
form  a  triangular-shaped  tendon;  thin,  and  sometimes  descending 
lower  in  the  right  muscle  than  in  the  left.     To  these  tendinous  fibres 

•erratus  magnos  muscle ;  e,  e,  n,  tendon  of  the  external  ohUque  mosde  of  the 
abdomen,  sometimes  called  the  abdominal  aponeurosis ;  fi,  ti,  origins  of  the 
external  oblique  muscle  of  the  abdomen ;  w  points  to  the  abdominal  rlngp,  or 
cremasteric  openings. 
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*iicce«l  the  flesliy  Gbns,  omstituting  the  hving  coiitractili'  part  of  Uie 
miucle;  tboH  which  came  from  the  occipital  booe  and  bgaiuaitiini 
Qudue  descend  obliquely  outwards  and  forvudi ,  those  from  the  but 
oetriial  aod  superior  dorul  Tertebne  )«n  traosTerwlf  towaidi  the 
(boulder;  the  ronsiniug  fibres  ssoend.  The  mode  ot  illarhment  or 
the  inseitioa  of  a!]  these  muscular  fibni  to  the  bonis  of  the  shoulder 
it  by  tendinous  fibres  of  considetable  bat  varying  length,  attached  to 
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tlie  outer  tliinl  oftlM  pMUrior  edge  of  the  clavirJe,  to  thi 
Uk  acromJo-olar[culsT  ligament,  tnd  Hie  ■pine  of  the  soipiilB.  A 
loose  cellobir  mlMtaiice,  probablj  a  niduneatary  buna,  eoablu  tin 
lower  part  of  the  tendinoiu  eipHuioD  to  play  freely  orer  ttie  tmognlar, 
■mooth,  oaMoua  rniHsce  iriijch  the  aiuae  presents  where  it  commence* 
near  the  vertebral  costa  of  the  scapula. 

Selatimu. — The  muscle  is  corered  posteriorly  by  the  integmnmls 
•nd  nipeHidsl  bsda;  luiterinrly,  it  irsta  on  the  compleiui,  ^enini, 
Icratar  angitli  icapulie,  aiid  seirstns  poaticna  mperior.  It  coven  also 
more  or  las  the  supra-fipinatos,  in&s-spiaatDa,  rhomboideus,  a  imall 
■Fig.  til. — a,  Donpleiai  1  A  iplrnlu  capltla ;  d,  solenl; /,  npT^qA- 
natal ;  g,  Infta  nlnMia ;  c,  rhcmboldeDS,  m^jr  ud  minor  i  i,  A,  ten*  minor ; 

q,  tntereottal  moscLca ;  p,  obliquns  lutemui. 
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portion  of  the  latissimns  dorsi,  sacro-lumbalis,  and  longissimtu  doni 
muscles ;  also  a  portion  of  the  spine  of  the  scapnla. 

Action. — To  raise  the  shoulder,  and  carry  it  towards  the  head  and 
spinal  column;  to  bring  the  scapulae  towards  each  other;  to  cany 
the  head  backwards  and  laterally  when  the  shoulder  isBxed;  directly 
backwards  when  both  muscles  act  simultaneously. 

Latissimus  Dorsi. — There  are  two  modes  of  viewing  the  anatomy 
of  this  muscle.  The  one  consists  in  tracing  the  origin  of  the  muscle  in 
the  usual  way,  from  a  broad  and  thin  tendinous  membrane  connecting 
it  to  the  spinal  column  and  pelvis ;  but  this  thin  expanded  tendon  is 
all  but  inseparably  united  with  other  tendons  lying  beneath  it.  This 
fact  has  led  many  continental  anatomists  to  describe  the  muscle  as 
originating  on  the  outer  edge  of  a  common  lumbar  aponeurosis. 
To  the  student  it  is  not  a  matter  of  the  slightest  moment  how  he 
views  the  lumbar  aponeurosis,  whether  as  the  common  tendinous 
origin  of  several  muscles,  and,  amongst  these,  of  the  latissimus  dorsi, 
or  as  a  strong  tendinous  expansion  composed  of  several  flat  tendons  all 
but  inseparably  united  to  each  other,  and  giving  origin  by  its  various 
layers  to  various  muscles.  I  recommend  the  student  to  adopt  this 
latter  view,  and  shall  describe  these  muscles  as  if  these  tendinous 
origins  were  really  distinct  and  easily  separable,  a  circumstance  which 
the  student  will  find  in  his  dissection  not  to  be  the  case. 

Dissection. — Raise  up  or  cut  through  a  portion  of  the  lower  margin 
of  the  trapezius  so  as  to  display  that  portion  of  the  latissimus  dorsi 
which  it  covers  and  conceals.  Put  the  fibres  of  the  muscle  on  the 
stretch  and  clean  them  in  so  far  as  is  possible.  It  will  be  found 
difficult  to  expose  the  humeral  attachment  of  the  muscle  until  the 
dissection  of  the  arm  be  well  advanced. 

Description. — Broad,  thin,  and  flat,  extending  from  the  spinal 
column  and  pelvis  to  the  humerus.  Commencing  by  a  broad  tendinous 
origin,  incorporated  with  that  of  the  serratus  posticus  inferior,  attached 
to  the  spinous  processes  of  the  last  5,  6,  7,  or  8  dorsal  vertebrae, 
according  to  the  size  of  the  muscle;  to  all  those  of  the  lumbar 
and  sacral  vertebrae ;  to  the  interspinal  ligamoits ;  to  tiie  asperities 
of  the  sacral  grooves ;  to  the  tuberosity  of  the  ilium  and  posterior 
part  of  the  iliac  crest,  where  it  is  continuous  with  aponeurotic  flbres 
of  the  gluteus  maximus  and  sacro-spinalis.  In  addition  to  these  spinal 
and  pelvic  origins,  the  muscle  has  others,  namely,  three  or  four  fleshy 
digitations,  which  are  at  flrst  also  aponeurotic  from  the  last  three 
or  four  ribs.  These  digitations  are  interlaced  with  those  of  the 
external  oblique  muscle  of  the  abdomen,  and  are  laid  in  some  measure 
over  each  other.  The  fleshy  flbres  thus  originating  converge,  the 
muscle  becoming  narrower  and  thicker  as  it  approaches  its  attachment 
to  tlie  humerus. 

The  superior  margin  of  the  muscle  crosses  the  inferior  angle  of  the 
scapula,  from  which  it  sometimes  receives  an  additional  slip.  When 
"?ar  the  humerus  it  forms  a  tendon  about  three  inches  in  length  and 
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an  indi  broad.  This  tendon,  twisted  portly  on  itself,  is  turned  from 
below  upwards,  and  from  behind  forwards,  over  the  lower  edge  of  the 
teres  major.  The  lower  part  of  the  tendon  of  insertion  receives  the 
fibres  belonging  to  the  upper  part  of  the  muscle ;  and  vice  xeraA,  those 
belonging  to  the  lower  part  of  the  muscle  go  to  the  upper  part  of  the 
tendon. 

The  tendon  at  first  is  contiguous  with  the  tendon  of  the  teres 
major;  next  separated  from  it  by  cellular  tissue,  afterwards  by  a 
small  synovial  bursa.  It  soon  unites  with  it,  to  be  inserted  at  the 
same  time  into  the  posterior  or  inner  margin  of  the  bicipital  groove 
of  the  humerus. 

These  tendons  are,  moreover,  strengthened  by  an  aponeurotic  band, 
descending  from  the  smaller  tuberosity  of  the  humerus ;  and  they  send 
out  from  their  lower  margin  a  similar  band,  which  spreads  out  into 
the  brachial  aponeurosis,  together  with  some  fibrous  bundles  whidi 
line  the  bicipital  groove,  in  conjxmction  with  the  tendon  of  the  pectoralis 
major. 

The  ptaterior  suiiace  of  the  muscle  is  everywhere  subcutaneous, 
excepting  the  triangular  portion  covered  by  the  trapezius.  Ante- 
riorly, Uie  muscle  covers  the  oblique  muscles  of  the  abdomen,  the 
aerratus  posticus  inferior,  sacro-spinalis,  levatores  costarum,  inferior 
intercostals,  serratus  magnus,  rhomboideus,  teres  major,  infra-spinatus, 
the  lower  ribs,  and  the  inferior  angle  of  the  scapula. 

The  anierior  surface  of  the  tendon,  united  with  that  of  the  teres 
major,  is  in  connexion  with  the  axillary  vessels,  the  brachial  plexus, 
and  coraco-brachialis.  A  thin  synovial  capsule,  interposed  between 
the  posterior  sur&ce  of  ihe  tendon  and  the  bone,  facilitates  their 
respective  motions. 

Action. — ^To  carry  the  arms  backwards  until  the  hands  meet  behind 
the  trunk ;  it  brings  the  aims  strongly  against  the  walls  of  the  chest, 
and,  in  this  action,  coincides  with  the  pectoral  muscle,  of  which,  under 
other  circumstances,  it  is  the  direct  antagonist.  When  the  arm  is  fixed, 
it  pulls  the  trunk  towards  it,  and,  at  the  same  time,  by  ita  costal  attach- 
ments, it  is  a  respiratory  muscle,  by  assisting  in  fixing  the  ribs. 

LiOAMSNTUM  NucHiB. — During  the  dissection  of  these  muscles,  the 
structure  called  ligamentum  nucha  comes  partly  into  view.  This  is  a 
fibrous  lamina,  extending  from  the  external  occipital  protuberance  to 
the  spinous  processes  of  the  lowest  cervical  and  first  dorsal  ver- 
tebras, analogous  to  the  pax-wax,  a  much  stronger  ligament  present  in 
large  quadrupeds,  and  obviously  a  continuation  of  the  system  of  liga- 
ments called  supra-^pinous.  It  forms  a  septimi,  dividing  the  neck 
mesially  into  two  symmetrical  halves ;  it  gives  attachment  to  several 
muscles,  and  slightly  supports  the  head.  In  man,  it  is  to  a  certain 
extent  a  rudimentary  structure ;  in  the  elephant  and  horse  it  is  of  vast 
strength,  extending  nearly  to  the  extremity  of  the  trunk. 

Crbyigal  Region. — Other  muscles  and  structures  approach  the 
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Bur&ce,  which  the  trapezius  and  lati^simufi  dorsi  do  not  cover.  These 
are,  1st,  in  the  cerrical  region,  the  upper  part  of  the  stemo-mastoid 
muscle ;  2d,  in  the  dorsal  region,  a  portion  of  the  base  or  vertebral 
margin  of  the  scapula ;  a  small  part  of  the  rhomboideus  major ;  two 
or  three  tendons  of  the  sacro-lumbalis ;  a  portion  of  the  vertebral 
aponeurosis ;  and  lastly,  a  triangular  space,  mesial  to  the  base  of  the 
scapula,  below  the  rhomboideus  and  trapezius,  and  above  the  margin 
of  the  latissimus  dorsi,  in  which  space  will  be  found,  subcutaneous 
merely,  portions  of  the  7th,  8th,  and  0th  ribs,  and  of  their  corresponding 
intercostal  muscles. 

This  exposed  space  of  the  chest  may  be  enlarged  by  throwing  the 
arms  forward  across  the  chest,  and  contracted  by  the  opposite  action 
of  bringing  the  scapula  towards  each  other,  and  towards  the  spine. 

Lumbar  Region. — During  the  same  dissection,  there  will  be 
exposed,  in  the  lumbar  region,  the  posterior  margin  of  the  external 
oblique  muscle  of  the  abdomen.  The  relation  of  this  margin  to  the 
outer  edge  of  the  latissimus  dorsi  will  be  touched  on  when  describing 
the  muscles  of  the  abdomen. 

Rhomboideus — (MusaUi  rhomboidei;  major  et  minor). 

Dissection. — Cut  through  the  trapezius  where  thickest,  and  reflect 
the  flaps,  one  towards  Uie  spine,  the  other  towards  the  shoulder.  Clean 
the  flbres  at  once,  whilst  removing  the  trapezius ;  these  must  be  placed 
and  kept  on  the  stretch. 

The  rhomboideus  is  a  broad  flat  muscle,  nearly  square,  occupying 
the  upper  part  of  the  back  and  lower  part  of  the  neck.  It  is  divided 
by  a  cellular  line  into  two  portions,  which  have  been  considered  as 
distinct  muscles ;  of  these,  the  upper  is  smaller,  the  lower  larger.  It 
arises  by  aponeurotic  fibres,  longer  below  than  above ;  from  the  lower 
part  of  the  ligamentum  nuclue,  the  spinous  process  of  the  last  cervical, 
and  the  first  four  or  five  dorsal  vertebrte,  and  from  the  corresponding 
supra-spinal  ligaments.  The  fleshy  fibres,  which  are  all  parallel, 
descend  a  little  outwards  to  the  spinal  edge  of  the  scapula,  where  they 
are  attached  superiorly  and  inferiorly;  but  in  the  middle  they  are 
inserted  along  an  aponeurotic  arch,  vertical,  and  parallel  to  the  edge 
of  the  scapula,  with  which  it  is  only  connected  l^  its  two  extremities^ 
being  separated  from  it  in  the  rest  of  its  extent  by  cellular  tissue, 
traversed  by  vessels. 

The  posterior  surface  of  the  rhomboideus  is  in  a  great  part  covered 
by  the  trapezius ;  inferiorly,  it  is  covered  by  the  latissimus  dorsi,  and, 
between  these  two  muscles,  it  is  in  contact  with  the  skin.  The  anterior 
surface  covers  the  serratus  posticus  superior,  the  splenius,  sacro- 
spinalis,  and  part  of  the  intercostalis  exterior ;  it  is  also  applied  over 
some  of  the  ribs.  Its  appendage  is  covered,  in  nearly  its  whole  extent, 
by  the  levator  anguli  scapulse. 

The  rhomboideus,  in  action,  brings  the  scapula  toward  the  trunk, 
and  in  this  way  the  rhomboid  muscles  of  the  opposite  sides  draw  the 
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tkaaUen  Toniblf  towirdi  euh  ath«r;  it  bIm  lowera  the  tip  of  the 
■honlden,  by  briagiog  the  lower  angle  of  tbe  Bcapnli  toward  the 
Tnttbnl  column. 

Tb»e  Dnucla  may  Dow  be  detached  from  the  ipiae  and  llginimtiim 
nucha.  Gnat  autioD  mnit  be  used  hen,  otherwiie  the  di&sector  will 
moat  certainlj  alio  laiw  a  TDtucle  which  lies  below  il,  vii.  the  leiiKtiu 
jioflticiu  superior. 

Levator   Anouu   Scafui^;  •  ng.  ii(. 

long  and  thick,  situated  at  the  lateral 
■Ddpofitfricrr  part  of  the  neck.  It  ia 
■Itachtd  to  the  poeterior  tubercles 
of  the  tnuurem  pmcesHs  of  the 
first  three,  four,  or  fire  cerrical  rer- 
tebnr,  bj  a<  laaii]r  nnall  tendons, 
frequentl7  united  with  the  tplenius 
and Kaloiui poaticus.  Eacbofthtae 
tsidou  gites  riie  to  a  fldbf  bundle; 
that  of  the  atlaa  is  the  loDgest  aod 
thickest ;  the  othen  becoioe  more 
aloideT,  aa  they  are  more  iaferior. 
Tky  are  at  fint  isolated,  but  mute 
below  into  a  aingle  bundle,  which 
dcKvoda  obUqnelj  backnarda  and 
outwaida,  to  be  ioaerted  by  short 
tendiDoui  fibre)  into  the  posterior 
angle  of  (he  acapnia,  and  the  inner 
|iart  of  its  apper  edge. 

Its  ovUr  Boriace  ia   corered  at 
Ha  upper  part  by  the  itemo-cleido-masloideua,  in  the  middle  by  the 
lUo,  and  beio*  bj  the  tiapeiiua. 

The  iiuier  la  applied  upon  the  aemtua  posticua  auperior,  aacro- 
lumhalis,  transTenalls  colli,  aod  splouus  Its  poiterior  edge  corera 
a  portion  of  the  upper  edge  of  the  rhomboideus. 

Thia  mnacle,  in  action,  laisee  the  poaterior  angle  of  the  acapnia,  at 
the  aame  time  it  deproaes  the  sboulder.  When  it  acta  in  concert  with 
the  tiBpeiiu^  the  shoulder  is  directly  raiaed.  It  may  alao  incline  the 
neck  to  iu  side,  or  £i  it  in  the  erect  position,  when  it  acta  in  eonjnuc- 
lioD  with  its  fellow. 

SEBaiTCe  Posticus  SnPEKtOK. — Of  an  irregularly  qnadiilateni 
fonn,  flat,  and  yery  thin.  It  is  attached  to  the  lower  part  of  the 
li^amoitum  nuchlF,  to  the  apinoos  proccasea  of  the  laat  cerrical,  and 
of  two  or  three  of  the  upper  dorsal  i  ertebite,  by  a  rery  delicate  aponeo- 
roais,  eitending  to  the  half  of  its  length.  The  fibna  of  this 
■poDenroiis  are  parallel,  and  directal  obliquely  from  above  downwaids, 
and  from  within  outwards ;  the  fleshf  fibres  follow  the  lame  direction, 
■nd  aepuale  into  four  or  tiTe  digitationi,  which  are  attached  to  the 
■  f^lll_a,ltTatDroIiheaD^ofaH<c^nila. 
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d  tipper  « 
r  angles. 


ntu,  outude  their  ai 

Tbe  fOiterior  sumw  of  thin  muscle  ia  ut  conneiion  wiUi  the  rhom- 
boideufl,  uiguluiA  Kaputv,  Berratut  migniu,  and  trapeiiu.  Tbe 
toilfrior  ie  applied  upon  the  bplenJus,  longiMimiu  doni,  tianavemlia 
oolli,  sun>-lnmt«lis,  the  ribs,  and  citenial  btercostal  muBc1«. 

It  nim  tilt  lit*  t»  which  it  ii  attaclud,  aod  is,  coosequentlT,  lub- 
■errfeot  to  inapiratjon.  It  also  keeps  down,  in  some  maeun^  the 
vertabiwl  tniMGla  orer  which  it  puau. 


and  in  the  liunbiLr  region.  Ariaing  (torn  the  last  two  epiai: 
of  the  back,  and  the  ^nt  tbree  of  the  loini,  aa  well  ai  Iroiii  the  CDrr«- 
■pondiag  supra-epinal  ligament,  bj  a  broad  aponeurosia,  with  parallel 
nbna  dinctdd  obliquely  upwanla  and  uutwaids,  which  is  intimately 
connected  with  that  of  the  latiasimiu  dorai,  or  &acia  lombomni ;  it 
dirideo,  aftsr  a  short  passage,  into  four  or  five  diitinrt  miucnlar 
bmtdlu.     The  Gnt,  which  is  broad,  is  attached  tc  the  outer  lip  of  the 


r,  >plenliu 


•  Fig.  ns,-«, 
so  pubt  (D  Dm  t 


lor  i  /,  sscn>JuutiaUt  i  (,  tcmgUsimuB  dor 
m  nudue ;  5,  splcnJu  capitis  and  colli ;  e 
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lower  edge  of  the  second  floating  rib,  over  an  extent  of  four  or  five 
mcbes,  and,  by  its  lower  border,  covers  the  uppor  edge  of  the  third. 
The  other  three,  which  become  snccessively  narrower  and  shorter,  are 
attached  in  the  same  manner,  but  are  directed  upon  the  ribs,  further 
from  the  angle  than  the  first,  so  that  the  fourth  is  attached  not  only 
to  the  bony  part,  but  also  to  the  cartilage  of  the  last  rib.  Their 
edges  also  overlap  each  other,  presenting  (to  use  a  botanical  phrase)  the 
appearance  of  imbrication. 

The  superior  surface  is  covered  by  the  latissimus  dorai.  The  cmUrior 
rests  upon  the  three  last  ribs,  the  corresponding  external  intercostal 
muscles,  and  the  posterior  lamina  of  the  aponeurosis  of  the  transversalis 
abdominis,  which  separates  it  from  the  sacro-lumbalis,  longissimus 
donn,  and  transverse  spinal  muscles. 

This  muscle  in  action  lowers  those  ribs  to  which  it  is  attached,  and 
thus  contributes  to  increase  the  capacity  of  the  diest. 

The  Vertebral  Aponeurosis  connects  the  inferior  margin  of  the 
serratus  superior  with  the  upper  margin  of  the  serratus  inferior.  This 
i^raneurosis  varies  much  in  strength,  and  sometimes  resembles  a  con- 
tinuation of  the  muscles  themselves,  composed  however  merely  of 
aponeurotic  fibres.  It  extends  laterally  from  the  spinous  processes  of 
the  vertebrae  to  the  ansles  of  the  ribs,  and  thus  binds  down  the 
great  erector  muscles  of  uie  spine. 

Splevius  {Muscidi  spUnii  capitis^  et  coUt),  This  muscle  is 
exposed  by  reflecting  towa^  the  shoulder  the  whole  of  the  trapezius, 
ami  that  portion  of  the  stemo-mastoid  which  is  attached  to  the 
superior  curved  line  of  the  occipital  bone.  The  dissector  must  be 
careful  here  not  to  encroach  too  much  on  the  lateral  aspects  of  the 
neck,  otherwise  the  important  dissection  of  the  anterior  aspect  of  this 
r^on  will  be  destroyed.  The  splenius  is  an  elongated,  flat,  but  thick 
muscle,  broader  above  than  below,  situated  obliquely  at  the  back  of 
the  neck  and  upper  part  of  the  back.  It  arises  by  aponeurotic  fibres, 
which  are  longer  below  than  above,  from  the  spinous  processes  of  the 
first  five  or  six  dorsal  vertebne,  from  their  interspinal  ligaments,  from 
the  spinous  process  of  the  last  cervical  vertebra,  and  from  the  liea- 
mentum  nuchae  as  far  as  the  third  cervical  vertebra.  From  these  mf- 
£erent  points  of  attachment  the  fleshy  fibres  arise,  which  form  a 
bundle  whose  thickness  and  breadth  continue  to  increase  as  it  recedes 
from  them.  It  ascends  outwards,  leaving  between  it  and  its  fellow  a 
triangular  interval,  in  which  the  complexi  are  seen.  At  the  middle 
part  of  the  neck  it  separates  into  two  portions.  The  lower  and  outer 
of  these  (spleniut  cerdcia)  is  narrower,  and  is  itself  divided  into  three 
small  bundles,  which  are  attached  by  an  equal  number  of  thin  and 
slender  tendons,  longer  internally  than  externally,  to  the  transverse 
processes  of  the  thiie  upper  cervical  vertebree.  The  other  portion, 
which  is  superior  and  internal,  is  called  the  splenius  capitis;  it  is 
laiger,  continues  to  ascend,  and  terminates,  by  short  aponeurotic 
fibres,  at  the  outer  half  of  tha  rough  impression  between  the  two 
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cunred  lines  of  the  occipital  bone,  at  the  mastoid  portion,  and  the  whole 
outer  edge  of  the  mastoid  process  of  the  temporal  bone,  below  the 
insertion  of  the  stemo-cleido-mastoideas. 

The  posterior  surface  lies  upon  the  complexus,  longissimus  dorsi, 
trachelo-mastoideus,  and  transTenaUs  colli. 

In  action  it  extends  the  head,  inclining  it  laterally ;  if  onl  j  one 
muscle  act,  say  the  right,  it  will  turn  the  fiioe  to  the  right  shoulder. 
When  the  two  muscles  act  together  they  raise  the  head  directly. 

The  muscles  filling  the  vertebral  grooves  may  now  be  examined ; 
the  various  accounts  given  of  them  by  a  variety  of  anatomists,  finom 
Winslow  to  Portal,  and  even  later,  have  greatly  tended  to  confii&e 
this  part  of  the  subject,  so  that  most  anatomists  give  them  up  in 
despair,  and  few  surgeons  understand  them :  this  neglect  has  greatly 
influenced  the  surgical  treatment  of  spinal  disease  and  spinal  curvature, 
reducing  it  to  a  deplorable  empiricism.  The  student  will  do  well  not 
to  n^lect  these  muscles :  upon  a  good  anatomical  basis  he  can  alone 
found  a  correct  physiology,  and  this  again  is  the  only  secure  basis  for 
the  practice  of  physic  and  suj^ery. 

Raise  the  splenius  by  cutting  across  its  spinal  attachments,  not  too 
close,  and  renecting  it  outwuds.  In  the  lumbar  region  divide  the 
united  tendons  of  the  latissimus  dorsi,  serratus  posticus  inferior 
{iumbar  fascia),  by  a  longitudinal  incision  carried  within  half  an  inch 
of  the  vertebral  column.  By  reflecting  the  outer  part,  it  will  be  seen 
that  the  lumbar  fiucia  is  really  composed  of  the  united  tendons  of  the 
muscles  already  described,  and  is  formed  of  three  layers,  the  most 
superficial  of  which  is  the  broad  tendon  of  the  latissimos  dorsi ;  the 
next,  the  tendinous  origin  of  the  sen-atus  posticus  inferior ;  and  the 
3d,  a  layer  derived  from  the  tendinous  origin  of  the  transversalis 
abdominis  muscle.  The  relation  of  this  deepest  layer  of  the  so^alled 
lumbar  fasda  will  be  described  more  minutely  when  speaking  of  the 
transversalis  muscle. 

The  muscles  now  exposed  by  this  section  of  the  lumbar  aponeurosis 
extend  throughout  nearly  the  whole  length  of  the  spine ;  they  form 
the  third  layer  of  the  muscles  of  the  back.  Some  delicate  cellular 
tissue  invests  them ;  this  is  to  be  removed  by  dissection,  together  with 
numerous  vessels  and  nerves,  and  the  entire  range  of  muscles  may  be 
viewed  as  composed  of  three  divisions,  a  cerviod  portion,  a  dorsal, 
and  a  lumboHUcral.  The  spinous  processes  of  the  vertebral  column 
and  the  ligamentum  nuchse  divide  them  mesially  from  those  of  the 
other  side.  Proceed  with  the  dissection  of  the  muscles.  It  is  quite  a 
mistake  to  suppose  that  this  can  be  performed  satis&ctorily  in  a 
coarse  manner ;  it  is  also  an  error  to  suppose  that  many  of  the  muscles 
now  to  be  described  are  so  connected  with  each  other  as  to  render  their 
description  impracticable. 

The  muscles  to  be  first  examined,  and  the  order  in  which  this 
should  take  place,  are,  1,  the  sacro-lumbalis,  musculi  acoessorii,  and  cer- 
vicalis  descendens ;  these  form  one  system :  2,  the  longissimus  dorsi  and 
transversalis  colli :  3,  spinalis  dorsi.    On  a  right  understanding  of  these 


aACBO-LUUBAUB, 

moKlci  d«psidi  the  bdlit;  of 
the  dBSKtion  of  all  the  moscles 
which  follow  in  thia  region. 

SacBO-LCKbaLib— AriiH  in 

doni  bj  ■  bro«d,  itrong,  den»e, 
and  thick  nponoinicia,  white  and 
glistening,  fomied  of  fibres  in- 
tcriaced,  bat  separated  from 
■paoe  to  space  hj  openiugi  tni- 
veraed  bj  blood-Tesneli.  The 
large  flohf  mas  lying  bennth 
thin  apoDenroaia,  though  riewed 
by  some  continental  anatonuata 
ai  a  put  of  the  muscle  I  now 
deacribr,  docs  not  belong  to  it ; 
iti  fibres  ran  in  another  direc- 

This  tndiDons  or  aponea- 
rotic  origin  i>  attached  to  the 
poitCTior  part  of  the  itiac  crest, 
the  lidee  of  the  notch  termlnat- 
ing  the  laeial  canal,  the  whole 
middle  ridge  of  the  ucmm,  and 
to  the  af^ons  proceaaes  of  the 
Imnbar  Tertebrv,  more  particu- 
Isrlj  to  the  thiee  inferior  ones. 

From  both  aurftccs  of  this 
sponeuroais  there  ariHi  a  fleshj 
mua,  which  ailerwardi  diyidea 
into  the  ucro-lnmbalia  and  lon- 
giasimua  doni.  Theae  miuclea, 
then,  are  single  at  finU  The 
aepatstion  takes  place  nnrly 
oppoeite  to  the  last  rib;  the 
fleihj  fibrea  conitituling  the  sacro-Iumbalis  proceed  upwards,  Dcarlj 
Terticallj,  but  a  little  outwards,  and  t^miinatf  by  12  flat  teDdoa^ 
which  are  attached  to  the  riba  below  their  angles.  Some  analomisU 
TJew  the  anperior  5  Indonaaa  belonging  to  the  muscnli  auceasorii,  but 
thia  aeema,  to  a  certain  extent,  incorrect;  and  piscticallf  it  is  prv~ 
fcrtble  to  Tjew  all  tbese  eitemal  and  costal  atlachmeata  of  these 
tendons  as  pertaining  to  one  moscle. 

.  ,  ..  us;  c,  (mot  Um  loo- 

HRkaUi;  d,  top  of  ibe  aacn-liuntaUa  and 
1  Intenxmalij/,  ucro-lombaUi,  outer  r-lne  I 
III  duM ; ;,  leraioRs  ooglaram ;  j,  costal  aitatb' 
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These  tendons,  by  being  connected  with  each  other,  form  superiorlj 
a  thin  tendinous  aponeurosis  of  oneqnal  and  varying  strength.  If  we 
now  raise  the  muscle  gently  up  and  trace  it  on  its  inner  side  where  it 
is  free,  the  cervicalis  ascendens  or  descoidens  next  appears,  arising  by 
tendons  from  the  transverse  processes  of  4  or  5  of  the  lower  cervical 
vertebrae,  next  forming  a  series  of  fleshy  bundles  situated  on  the  inner 
side  of  the  sacro-lumbalis,  and  terminating  by  a  series  of  slender 
tendons  attached  to  7  or  8  of  the  ribs  above  their  angles. 

These  fleshy  btmdles,  described  by  the  older  anatomists  as  the  cer- 
vicalis descendens  and  musculi  accessorii,  are  best  viewed  practically 
as  appendages  of  the  sacro-lumbalis.  Mechanically  at  least,  if  not  also 
physiologically,  they  serve  to  extend  the  sacro-lumbalis  into  the  cer- 
vical r^on. 

LONGISSIMUS  DOBSI  AND  TBAMBVEBgALIS  COLLI. 

These  muscles  should  be  examined  together.  On  the  back  of  the 
sacrum  the  longissimus  dorsi,  like  the  sacro-lumbalis,  is  tendinous; 
they  have  in  fact  a  common  origin,  which  has  been  already  described. 

The  longissimus  dorsi,  becoming  free  nearly  opposite  to  the  last  rib, 
proceeds  vertically  upwards,  between  the  sacro-lumbalis  and  spinalis 
dorsi.  It  divides,  as  it  ascends,  into  a  great  number  of  fleshy  tongues, 
terminating  in  tendons;  these  tendons  form  two  distinct  rows,  one 
external  on  the  side  of  the  sacro-lumbalis,  the  other  internal  along  the 
edge  of  the  spinalis  dorsi.  The  innermost  tendons,  12  in  number, 
are  attached  to  the  transverse  processes  of  the  dorsal  vertebrae ;  the 
outer  vary  in  number,  being  7,  8,  or  more;  they  are  attached  to 
the  ribs  between  the  tubercles  and  the  angles. 

Action. — Similar  to  the  sacro-lumbalis.  These  are  the  great  erector 
muscles  of  the  spinie. 

Transversalib  Colli. — Situated  on  the  inner  side  of  the  longis- 
simus dorsi,  higher  up,  extending  into  the  neck. 

Origin, — By  6  small  tendons  from  the  8th  to  the  3d  dorsal 
vertebrae ;  terminatmg  by  tendons  attached  to  the  2d,  3d,  4th,  5th, 
and  sometimes  6th  cervical  vertebrae.  The  muscle  is  flat  and  thin, 
and  requires  a  careful  dissection.  Internally  to  it  are  placed  the 
trachelo-mastoideus,  the  complexus  major,  and  semi-spinalis  colli :  its 
occasional  intimate  union  with  the  trachelo-mastoideus  renders  the 
dissection  of  these  two  muscles  diflicult.  Before  dissecting  the  tra- 
chelo-mastoideus return  to  the 

Spinalis  Dorsi. — Imperfectly  seen  in  aged  persons. 

Situated  between  the  longissimus  dorsi  and  the  spinal  column,  and 
close  to  the  spine. 

Attached^  by  tendons,  to  three  or  four  of  the  spinous  processes  of  the 
dorsal  vertebrae,  from  the  second  or  third  downwards,  and  also  by 
tendons  to  the  uppermost  of  the  spinous  processes  of  the  Imnbar  verte- 
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bnt.    Its  infertor  mugin  is  not  unirequeDtly  inKpsraUj  nnilol  to  the 
teudiuaas  origin  oF  Ihr  longisaimiiB  dorsi  and  ucm-luinlHdu. 

Btmarla. — Int.  In  ftged  petsoDs  this  muscle  is moitly  lendinomi,  and 
Teij  inull.  Sd.  The  inferior  part  of  the  muscle,  teing  inaepmblf 
connected  to  the  taidinous  origin  of  the  longiuimua  dorsi,  muit  1» 
B^iflrat«d  from  it  bj  the  knife,  before  the  apinaliB  dorsi  can  he  shown 
■a  ■  distinct  muscle.  3d.  Abont  the  centre  of  the  muscie  there  i»  a 
fleahj  and  tendinous  slip,  sent  from  the  longisflimua  dorsi  to  the  apuitlia 
dorsi.  The  presence  of  this  flesh;'  slip,  which  is  all  but  constant,  aikd 
which,  aAer  bemg  eiammed,  should  be  cut  through,  teoda,  iilso,  to 
embamss  the  student  m  the  dissection  of  this  muscle.  It  his  soraelj 
been  noticed  by  aualomical  wiiteis. 

TBACHELo-VABTOiPEtra.^ — This  and  the  following  muscle  (com- 
plexus)  are  placed  benei^th  the  splenius,  which  has  already  been 
dissected,  and  detached  from  the  head  and  spine. 

The  trachelo-mastoidena,    bj    some    cailed  Flg.ll*.' 

compleiua  minor,  is  long,   slender,   and  flat- 

fituatwn. — Between  the  transvertalis  colli 
and  compleiui. 

AtttuAed  bj  small  teDdons  to  the  last  four 
truisTerse  proceaiea  of  the  neck,  and  to  two  or 
three  of  the  back ;  superiorly  to  the  groove 
behind  the  mastoid  procesa.  The  muscle  is 
frequently  intersected  by  a  transverse  aponeu- 
rosis; mperiorly,  it  covers  the  posterior  eitre- 
mity  of  (he  digastric,  and  occipital  artery- 

Action — It  inclina  the  head  a  little  with- 
oDt  rotation,  or  nvcraes  it  slightly  when  both 

CuNPLEXtTB.— The  compleiDS,  thick,  elon- 
.  gated,  sKuated  under  the  splenins,  but  not  en- 
tirely covered  by  it.  It  arisen  Gram  the  tians- 
ver?e  and  articular  proceeses  of  the  last  four 
or  five  cervical,  and  from  the  tronavene  pro- 
cesses of  the  first  four  or  five  dorsal  vertebrs;  by  as  □ 
tendons,  whose  fibres  are  strongly  interlaced  with  the  fleshy  librta, 
and  more  distinct  below  than  above.  To  all  these  tendooa  suc- 
ceed the  fleshy  libra,  which,  from  being  at  first  disposed  in  isolated 
Risdculi,  are  soon  intimately  incorporated.  Thow  which  conw  from 
the  Ihiri,  fourth,  and  fifth  transverse  processes  of  the  back,  form  a 
separate  band,  which  ascends  obliquely  inwards,  and  terminates  anta- 
liorly  by  a  small  tendon,  broader  at  its  eitremities  than  in  the  middle, 

1 ;  b  points  to 
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which  oocnpies  the  middle  third  of  the  inner  edge  of  the  mnscle,  and 
sends  from  its  upper  part  other  flesh  j  flbres,  which  asoend  to  the  ood- 
pital  bone.  The  fleshj  fibres  which  proceed  irom  the  transverse 
processes  of  the  neck,  and  the  two  first  of  tiie  back,  ascend  less  obliquely, 
and  hare  an  Aponeurotic  intersection  in  the  form  of  the  letter  V,  more 
distinct  internally  than  externally,  and  directed  transrersely,  occur- 
ring about  the  middle  of  the  muscle,  and  occupying  its  whole  breadth. 
From  the  upper  edge  of  this  intersection  proceed  other  fleshy  fibi-es, 
which  ascend  a  little  inwards,  and  are  attached  to  the  inner  part  of  the 
impression  which  is  observed  bet^'een  the  two  curved  lines  of  the 
occipital  bone,  by  aponeuroses,  prolonged  very  &r  among  the  fleshy 
fibres. 

The  complezus,  when  both  right  and  left  act,  draw  the  head  forcibly 
backwards,  but  when  only  one  acts,  say  the  right,  it  will  turn  the  face 
towards  the  left  shoulder,  and  thus,  in  rather  an  unexpected  manner, 
oppose  the  splenii  muscles.  In  removing  the  latter  inferiorly,  the  knife 
must  be  carried  cautiously  through  the  strong  tendinous  origin  con- 
necting it  to  the  spinous  processes  of  the  lumbar  and  sacral  vertebrae. 
In  doing  this,  the  student  will  observe  a  powerful  fleshy  mass,  occu- 
pying the  vertebral  and  sacral  grooves,  which  most  anatomists  have 
considered  as  a  portion  of  the  longissimus  dorsi ;  but  this  opinion  is 
evidently  erroneous.  The  muscular  fibres  we  speak  of  are  separated  only, 
it  is  true,  by  cellular  tissue,  from  the  strong  tendon  of  the  longissimus 
dorsi  and  sacro-lumbalis,  but  the  muscular  fibres  run  in  a  quite  different 
durection,  and  evidently  belong  to  the  following  system  of  muscles : 
semi-spinalis  colli,  semi-spinalis  dorsi,  semi-spiniuis  lumborum. 

Dissection, — Detach  the  complezus  from  the  head,  and  reflect  it 
outwards ;  remove  entirely  the  spinalis  dorsi  and  longissimus  dorsi. 

An  extended  chain  of  muscular  &sdculi  will  now  be  exposed,  varying 
in  strength:  strongest  in  the  neck  and  loins;  commencing  at  the 
spinous  process  of  the  axis,  and  terminating  on  the  posterior  sur&ce  of 
the  sacrum.  These  muscles,  or  muscular  fasciculi,  as  they  may  be 
viewed,  occupy  the  deepest  part  of  the  vertebral  grooves,  close  to  the 
bones.  The  French  anatomists,  generally  systematic  and  clear,  have 
given  to  them  the  name  of  transverse  epineux,  meaning,  thereby, 
muscles  which  run  between  the  spinous  processes  of  the  vertebne  and 
the  transverse  processes  of  the  same  bones.  But  prior  to  this  name 
being  introduced,  the  superior  fasciculi  had  been  long  known  to  anato- 
mists by  the  name  of  semi-spinalis  colli  and  semi-spinalis  dorsi ;  to  the 
lumbar  portion  the  name  of  multifidus  spinie  had  been  given,  extending 
it  upwards,  however,  to  a  series  of  deep  muscular  fibres  lying  beneath 
the  semi-spinales  colli  and  dorsi.  These  deep  &sciculi  nave  always 
seemed  to  me  to  belong  simply  to  the  class  of  muscles  which  I  have 
grouped  under  the  names  just  dven,  namely,  semi-spinalis  colli,  semi- 
spinalis  dorsi,  and  semi-spinalis  lumborum,  constituting  the  great 
transverse  spinal  muscle. 

The  cervical  portion  is  very  strong.  It  arises  from  the  spinous  pro- 
cesses of  the  second,  third,  and  fourth,  and  sometime!  fifth,  cervical 
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Tertebrc,  and,  pFooeeding  downwaitk  and  outwards,  is  attached  to  the 
tnuLsrerse  processes  of  the  fire  or  six  superior  dorsal  rertebrse.  Beneath 
them  lie  a  series  of  muscular  fasciculi,  described  by  Steno  and  Winslow 
as  distinct  muscles  (multifidus  spina),  but  scarcely  meriting  a  separate 
description  and  name. 

Semi -SPINALIS  Dobsi  arises  from  the  spinous  processes  of  the 
sixth  and  seventh  cervical  vertebrae,  and  from  those  of  three  or  four 
superior  dorsal,  and,  descending  obliquely  outwards  and  downwards,  is 
attached  to  the  transverse  processes  of  the  sixth,  seventh,  eighth,  ninth, 
and  tenth  dorsal  vertebrae. 

The  LUMBAB  PoBTiON  (semispindlia  lumborxmC)  arises  from  the 
spinous  processes  of  most  of  the  lumbar  and  sacral  vertebrae,  and, 
desooidii^^  obliquely,  is  attached  to  the  articular  processes  of  the  lumbar 
vertebrae,  and  into  the  tubercles  of  the  sacrum  corresponding  to  these 
articular  processes ;  also,  into  the  posterior  portion  of  the  crest  of  the 
ilium. 

Ihterspinales  Cervicis. — Twelve  in  number:  in  two  rows, 
occupying  the  spaces  between  the  spinous  processes  of  the  cervical 
vertebrae,  from  the  second  downwards  to  the  first  dorsal.  A  little 
cellular  tissue  separates  them  from  each  other. 

Action. — ^To  iq)proximate  the  cervical  spinous  processes  to  each 
other. 

Vestiges  or  traces  of  similar  muscles  may  be  seen  in  the  back,  but 
more  especially  in  the  loins. 

Ikter-tbamsvebsales  Colli. — Placed  between  the  transverse  pro- 
cesses of  the  cervical  vertebrae,  two  and  two,  excepting  between  the 
first  and  second,  where  there  exists  but  one. 

The  Anienor  are  six  in  number;  the  posterior  five;  the  anterior 
brandies  of  the  cervical  nerves  pass  between  them.  The  rectus  capitis 
anticus  major  covers  them  anteriorly;  the  splenius,  transversalis  colli, 
and  sacro-lumbalis  posteriorly. 

IitteBpTBAnstersales  Lumborum. — Ten  in  number,  five  on  each 
side ;  resemble  the  preceding,  but  they  are  much  less  distinct ;  their 
name  points  out  their  attachments  and  position. 

ilntmor^y,  they  correspond  to  the  quadratus  lumborum ;  posteriorly, 
to  the  sacro-lumbalis. 

Rectus  Capitis  Posticus  Major. — Attached  to  the  tubercle  of 
the  spinoxu  process  of  the  axis,  and  to  the  occipital  bone  in  the  space 
below  the  inferior  curved  line. 

CorretipcmdB  anteriorly  to  the  occipital  bone,  posterior  arch  of  the 
atlas,  posterior  atlanto-axoidal  ligament,  rectus  minor  muscle,  and 
vertebral  artery ;  posteriorly,  to  the  complexus  and  obliquus 
superior. 
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Rectus  Capitis  Posticus  Minor. — Detach  the  preceding  muscle 
from  the  occipital  bone.  This  exposes  the  rectus  minor,  whidi,  how^ 
ever,  is  sometimes  wanting. 

Attached  inferiorly  to  the  tubercle  of  the  posterior  arch  of  the 
atlas ;  superiorly,  to  the  occipital  bone,  not  &r  from  the  crest,  and 
close  to  the  occipital  foramen. 

Posteriorly^  it  corresponds  to  the  rectus  major  and  compleziis, 
separated,  however,  from  them,  by  much  fat.  Anteriorly,  it  covers 
the  occipital  bone,  the  vertebral  artery,  and  the  posterior  ocdpito- 
atlantal  ligament. 

These  muscles  strengthen  the  articulations,  and  incline  the  head 
backwards. 

Obliquus  Capitis  Inferior. — Attached  mferwrly  to  the  tubercle 
of  the  spinous  process  of  the  axis ;  superiorly,  to  the  lower  and  back 
part  of  the  transverse  process  of  the  atlas. 

Posteriorly^  covered  by  the  Complexus  and  trachelo-mastoideus. 

Anteriorly  f  it  corresponds  to  the  lamina  of  the  second  vertebra,  the 
posterior  axoido-atlantal  ligament,  and  the  vertebral  artery. 

Assists  in  rotating  the  head. 

Obliquus  Capitis  Superior.— Attached  inferiorly  to  the  summit 
of  the  transverse  process  of  the  atlas ;  superiorly ,  to  the  occipital  bone, 
beneath  the  outer  part  of  the  superior  curved  line,  and  sometimes  to 
the  mastoid  process  of  the  temporal,  between  the  splenius  and  rectus 
capitis  posticus  major. 

Posteriorly,  it  is  covered  by  the  complexus,  trachelo-mastoideus, 
and  splenius ;  anteriorly,  it  rests  on  the  occipital  bone,  the  vertebral 
artery,  and  the  attachment  of  the  rectus  capitis  posticus  m^or. 

Assists  in  rotating  the  head. 

In  concluding  the  history  of  the  extensive  series  of  muscles  occupy- 
ing the  back  of  what  artists  call  the  torso,  it  may  be  useful  to  remark 
to  the  student  how  my  attention  was  first  directed  to  them.  It  had 
been  with  me  a  frequent  observation,  that,  when  the  dissections  were 
commenced  on  the  front  of  the  body,  the  muscles  of  the  back  were 
seldom  or  never  dissected  on  that  subject.  The  result  was,  that  the 
student  remained  ignorant  of  all  the  great  moving  powers  of  the 
spine,  of  its  shape  and  physical  properties ;  and  when  called  on  to 
offer  a  medica]  or  surgical  opinion  in  respect  to  existing  or  suspected 
disease  or  injury,  he  was  wholly  unable  to  do  so  from  a  want  of  that 
knowledge  which  anatomy  alone  can  give. 

It  was  easy  also  to  observe,  that,  by  neglecting  the  anatomy  of 
these  muscles,  the  relation  of  the  more  important  muscles  and  nerves 
on  the  front  and  sides  of  the  neck  could  not  readily  be  understood ; 
the  movements  of  the  head,  the  position  of  the  scapulse  to  the  thorax 
afid  spine,  the  lumbar  portions  of  the  great  muscles  of  the  abdomqp, 
were  necessarily  left  undissected  and  misunderstood. 
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MUSCLES  OF  THE  SUPERIOR  EXTREMITIES. 

To  di»ect  the  miucles  of  these  extremities  with  advantage  and  ease, 
the  limb  should  be  removed  from  the  bodj  so  soon  as  the  large  muscles 
connecting  it  to  the  trunk  have  been  dissected  and  well  examined. 
These  muscles  were,  the  pectoralis,  major  and  minor ;  serratus  magnus ; 
latissimus  dorsi ;  trapezius ;  levator  anguli  scapuUe ;  and  rhomboideus, 
major  and  minor.  The  attachments  of  these  muscles  to  the  bones  o£ 
the  shoulder  and  humerus  should  not  be  hastily  cut  away,  but,  on  the 
contrary,  carefully  cleaned,  minutely  examined,  and  left  for  some  time 
adhering  to  the  bones.  So  soon  as  this  has  been  done,  place  the  arm 
in  such  a  way  as  to  proceed  with  the  dissection  of  its  muscles. 

Immediately  beneath  the  integuments  the  student  will  find  the 
superficial  fascia  or  subcutaneous  cellular  membrane  investing  the 
whole  limb.  Imbedded  in  it  are  the  superficial  nerves  and  veins,  and 
certain  burss  mucosa;.  Beneath  this  fascia  or  cellular  envelope  (a 
description  of  which  will  be  found  in  the  chapter  on  the  Fascia;)  lies 
the  aponeurosis  of  the  superior  extremity.  This  also  invests  the 
whole  limb;  it  ia  in  many  places  distinctly  aponeurotic,  in  others 
less  so.  Besides  giving  to  all  the  muscles  a  general  covering,  it 
transmits  septa  or  partitions  between  them,  dividing  them  singly  or  in 
groups ;  in  the  arm  it  is  called  the  brachial  aponeurosis,  in  the  fore 
arm  the  anti-brachial,  in  the  hand  the  palmar  and  dorsal;  it  does 
not  extend  to  the  fingers. 

In  addition  to  these  fasdse  there  will  be  met  with,  in  the  course 
of  the  dissection,  the  retinacula  called  annular  ligaments  of  the  carpus 
anterior  and  posterior ;  the  fibrous  sheaths  of  the  tendons,  and  the  deep 
burse  found  in  connexion  with  these,  or  placed  between  certain  tendons 
and  the  bones.  For  a  full  history  of  the  aponeuroses  and  retinacula, 
see  the  chapter  on  Fasds  and  Aponeuroses. 

DELTOID  MUSCLE. 

Diatectktn. — Place  the  fibres  of  the  muscle  on  the  stretch ;  carry  a 
vertical  incision  from  the  top  of  the  shoulder  to  the  anconeus  process ; 
another,  extending  along  the  spine  of  the  scapula  and  clavicle,  will 
enable  the  student  to  remove  the  int^nment,  and  with  it,  if  so 
desired,  the  superficial  fascia  and  aponeurosis,  which  is  here  thin  and 
cellular,  exposing  the  muscular  fibres  at  once.  Clean  them  in  the 
usual  manner,  dissecting  in  the  coune  of  the  fibres. 

Deaariptkn, — ^The  deltoid  muscle  is  thidc,  fiat,  triangular,  broader 
above  than  below,  curved  upon  itself  to  embrace  the  Moulder  joint, 
whence  it  descends  to  the  outer  side  of  the  arm,  as  far  as  its  middle. 
It  is  composed  of  seven  fieshy  bundles,  separated  by  grooves  more  or 
less  deep,  and  divided  into  two  orders.  Those  of  the  first  order,  to 
the  number  of  four,  are  broad  and  fleshy  above,  contracted  below,  and 
terminate  by  strong  tendons.  One  of  them,  strengthened  behind  by 
a  transverse  fibrous  band,  which  unites  the  acromio-coracoid  ligament 
to  the  pectoralis  major,  arises  from  the  outer  third  of  the  anterior 
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eige  of  the  cliTicle,  by  bduII  aponenrosta,  and  dnceoils  obliqnctj  ODt- 
waidi.  Another  is  insertcit  exUmallj'  into  the  Kromion  by  Tarioui 
■jnueurDtic  fasciculi,  which  tn  mare  or  le«  proloDged  JD  or  over  the 
fleshy  fibr« ;  it  d»ceiidg  rerticallf .  The  two  Ust  proceod  from  tha 
pwlerior  edge  of  the  spine  of  the  ecapota,  where  the;  ftre  attached  bjr 
meniia  of  all  apooeuToris,  whicli  anitee  with  those  of  the  trapecos  and 
iiifiB-spiDattu,  an)  are  directed  obliquely  downwarda  and  forward*. 
The  bundles  of  the  second  order,  to  the  Dumber  of  three,  are  placed 
in  the  intemle  of  theae  latter,  between  which  Ihey  seem  to  ascend,  to 
tenDlnate  in  a  point  at  the  commencing  aponeoniaig.  Ail  these 
different  bimdlei,  which  are  themielrea  fonned  of  fleshy  librea  disposed 
in  secondaij  bundles,  aj^  united  below  into  a  verj  atrong  tiiasgular 
tendon,  brosd  and  thick,  little  apparent  eiteniallTi  but  prolonged  to  a 
great  length  upon  the  inner  surface  of  the  muscle,  where  each  handle 
tumishea  a  portion  to  it;  this  tendon  is  attached  to  the  deltoid  im- 
pression of  the  hnmema,  over  an  extent  of  about  ao  inch  and  a  half. 
At  its  tenniiution  It  is  embraced  by  a  biiiiratlon  of  the  brachialis 
muscle. 

The  Duler  nirface  of  the  deltoid  is  convei,  and  oorend  by  the  akin 
and  platyama  myoidea  ibove.  The  Btntr  aorface  is  concaTe,  and 
covers,  in  whole  or  in  part,  the  intra^piiuitD*,  tert*  minor,  and  trjccpa 
extensor  muscles,  the  tendon  of  the  sapr^^piuatna,  acromio-csracnd 
ligameDt,  subecapulaiis,  pectoralls  minor,  bleep*,  and  eoraco-brachialia 
muscles,  coiscoid  process,  capaule  of  the  joint,  upper  thlid  of  the  outer 
surface  of  the  hnmema,  drcumdei  nerre  and  reaaels,  ind  tendon  of 
thepectoralis  nuyoi. 

The  iKKlerior  edge  of  the  mnacle  is  thin ;  anteriorly  it  is  aepnnted 
Irom  the  pedonlis  major,  by  a  cellnlar  interral  occapied  by  tlie 
cephalic  vein,  and  below  it  is  parallel  to  the  outer  edge  of  the  bicepe. 

Action.— Tta  deltoid  raises  the  arm  directly,  or  carrlci  it  at  the 
Fig,  lla.-Uiisclesof  the  ihoslder, — a,  Ibe  delbM;  Ii,  the  nprsi|inatai ; 

.1 — I 1_  of  ij^  scapula,  and  origins  oT  tha  Intrtspljiatdi  j  d,  terca 

-bead  of  the  iriDBjB  oilenior  of  (be  to 


^!' 


FJg.  11« Mnades  of  the  •boulder,— A,  ssrn^nat 

-^  "'  "—  -^pula,  and  (rrlglnB  of  Ibe  Inin4plnathi>  bum  wit*  uui 
iijoT.    TUs  lauer  mnscle  belocgi  lo  Uh  sjilan  of  Ibe  lal 
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same  time  forwards  or  backwards,  according  to  the  direction  of  the 
bundles  which  act.  When  the  arm  is  raised,  its  posterior  fibres  can 
lower  it.  If  the  arm  be  fixed,  it  depresses  the  Moulder.  In  re- 
moving the  deltoid  it  ooght  to  be  cut  directly  through,  about  an  inch 
below  its  origin,  and  the  upper  and  lower  portions  raised  from  the 
adjacent  parts. 

Dissection. — Cut  through  the  deltoid  from  its  scapular  and  dayicular 
attachments.  Divide  with  a  saw  the  acromion  process,  forcibly  remove 
the  clavicular  portion  in  connexion  with  the  clavicle  and  coraco- 
acromial  ligament,  and  proceed  with  the  dissection  of  the 

SupRA^BPiNATUS.  —  Long,  thick,  triangular,  pyramidal,  broader 
within  than  without,  and  kept  in  position  by  a  thin  aponeurosis,  which, 
arising  from  the  whole  length  of  the  upper  lip  of  the  spine  of  the 
scapula,  is  attached  behind  the  upper  e<j^  of  that  bone,  and  to  the 
upper  part  of  its  inner  edge.  The  fleshy  fibres  arise  from  the  posterior 
part  of  this  aponeurosis,  and  from  the  two  inner  thirds  of  the  fossa 
supra-spinata,  by  short  tendinous  fibres.  They  proceed  outwards, 
converge  towards  each  other,  and  are  inserted  obliquely  round  a  broad 
aponeurosis,  which,  after  being  concealed  among  Uiem,  contracts, 
becomes  thicker,  and  entirely  emeiges  from  them,  passing  under  the 
coraco-acromial  ligament.  It  forms  a  strong  tendon,  which,  curving 
over  the  shoulder  joint,  becomes  identified  with  its  capsular  ligament, 
and  is  attached  also  to  the  upper  surface  of  the  large  tuberosity  of  the 
humerus. 

The  posUrior  sur^ux  is  covered  by  the  traperius  and  deltoid,  and 
by  the  coraco-acromial  ligament. 

The  anterior  is  applied  upon  the  fossa  snpranspinata  (from  which 
it  is  separated,  in  its  outer  third,  by  cellular  tissue,  and  the  supra- 
scapular vessels  and  nerve),  and  the  capsular  ligament. 

Action. — It  assists  the  deltoid  muscle  in  raising  the  arm.  If  the 
arm  be  fixed,  it  acts  upon  the  scapula. 

Infra-Spinatus. — Broad  internally,  narrow  externally,  thick  and 
triangular.  It  is  covered  posteriorly  by  a  thin  aponeurosis,  but  strong. 
Some  of  the  fleshy  fibres  come  from  this  aponeurosis  internally,  but 
the  greater  number  arise  from  the  two  inner  thirds  of  the  fossa  infra- 
spinata.  Of  these  the  upper  proceed  outwards,  and  the  rest  ascend 
more,  and  are  longer,  the  lower  their  position  is.  They  go  to  a  broad 
aponeurosis  concealed  beneath  them,  situated  nearer  tiie  posterior 
sur&ce  of  the  muscle  than  the  anterior,  which,  towards  the  humerus, 
becomes  a  strong  and  thick  tendon,  attached  to  the  middle  surface  of 
the  large  tuberosity  of  that  bone,  after  being  identified  with  the  fibrous 
capsule  of  the  articulation,  and  in  part  incorporated  with  those  of 
the  supra-spinatus  and  teres  minor. 

The  jMs^mbr  sur&ce  is  covered  externally  by  the  deltoid  muscle, 
internally  by  the  trapezius,  below  by  the  latissimus  dorsi,  in  the 
middle  by  the  integuments. 
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The  anterior  surface  coven  the  fossa  infra-spinata,  from  which  it 
is  separated,  in  its  oater  third,  by  much  cellular  tissue,  and  bj  the 
superior  scapular  nerves  and  vessels.  It  is  also  applied  upon  the 
capsular  ligament  of  the  shoulder-joint.  The  muscle,  when  the  arm 
is  lowered,  tunis  it  outward  by  rotation ;  when  raised,  it  draws  it 
backwards. 

Teres  Minor. — An  elongated  narrow  muscle,  flattened  from  above 
downwards  in  its  inner  half,  and  from  behind  forwards  in  the  outer. 
It  is  situated  beneath  the  preceding,  and  arises  from  a  rough  triangular 
sur&ce,  which  limits  the  fossa  izifra-spinata  near  the  axillary  e^  of 
the  scapula,  and  from  two  aponeurotic  laminae  which  separate  it 
frt>m  the  teres  major  and  infra-spinatus.  Thence  it  ascends  obliquely 
outwards,  in  company  with  the  infra-spinatus,  to  which  it  is  oflen 
united.  Its  fleshy  fibres  terminate,  near  the  humerus,  on  the  anterior 
snr&ce  of  a  flat  tendon,  which  commences  by  an  aponeurosis  on  the 
posterior  surface  of  the  muscle,  and  is  inserted  into  the  inferior  surface 
of  the  great  tuberosity,  where  it  is  united  with  the  capsule  of  the 
joint.  Some  of  the  lower  fibres  are  directly  attached  to  ue  humerus, 
beneath  the  great  tuberosity. 

Its  posterior  side  is  covered  by  the  deltoid  muscle  and  the  skin. 

The  anterior  covers  the  dorsal  scapular  artery,  a  portion  of  the 
long  head  of  the  triceps,  the  fibrous  capsule  of  the  joint,  and  a  small 
part  of  the  scapivla. 

Teres  Major. — Flat,  broader  than  the  preceding ;  arises  by  short 
aponeurotic  fibres  from  a  quadrilateral  surnoe,  which  terminates  the 
fossa  infra-spinata  inferiorly,  and  from  fibrous  partitions  that  are  met 
with  between  it  and  the  subecapularis  on  the  one  hand,  and  the  infra- 
spinatus and  teres  minor  on  the  other.  Thence  its  fleshy  fibres,  which 
are  all  parallel,  proceed  obliquely  outwards,  running  alongside  of  the 
teres  minor;  then,  twisting  upon  themselves,  separate  from  that 
muscle,  and  give  rise  to  a  broad  and  flat  tendon,  more  distinct  below 
than  above,  and  before  than  behind.  This  tendon,  which  is  about  an 
inch  broad,  follows  the  direction  of  the  muscle,  is  applied  by  its 
anterior  surface  upon  that  of  the  latissimus  dorsi,  unites  with  it,  and 
is  attached  to  the  posterior  edge  of  the  bicipital  groove  of  the  humerus. 

Its  posterior  surface  is  covered,  internally,  l^^  the  latissimus  dorsi, 
and  in  the  middle  by  the  skin.  Externally,  it  corresponds  to  the 
humerus  and  the  long  portion  of  the  triceps. 

The  anterior  sur&ce  is  in  connexion  with  the  subscapularis,  latissi- 
mus dorsi,  ooraoo-brachialis,  and  biceps  muscles,  and  with  the  axillary 
vessels  and  brachial  plexus. 

Its  lower  edge,  which  is  covered  by  the  int^uments,  forms  with  the. 
latissimus  dorsi  the  posterior  edge  of  the  hollow  of  the  axilla. 

of  the  fore-arm ;  (,  anoon  procen  and  sDoooeos  muscle ;  e,  a,  e,  origins  of  the 
mofdes  proceeding  to  the  fore- arm  and  hand;  m,  extensor  commimis;  to, 
extensor  nlnoris;  «,  posterior  annolar  Jlgsmelit ;  S,  dmmX  qpooeiirosb  of  the 
hand ;  1, 1,  extensor  tendons  of  the  flngen. 
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The  fTpprr  «dge,  which  ta  nnitfld  ta  the  tfm  mioor  iDlfnully,  bat 
■epantted  from  it  in  the  middle  by  the  long  portioa  of  the  trioepa,  oor- 
r«apands  encnuJIy  with  the  subscaputim  miurle  uiil  the  circumflex 
T«uels  and  aerre.  Thit  mtiscle  mtat«a  the  humeral  inwmrds.  When 
it<  >etiini  i>  combined  witb  that  of  the  latiapmiu  doni  toA  pectonlii 
majar,  it  appUes  the  arm  tg^oit  the  thorn. 

Tbe  StJB«C*Pi;i.ARiB  ia  thick,  triaDgoUr,  oocapyidg  the  whole  of 
the  anbacapolar  fa«a,  trom  the  inferiot  three-tborthg  aS  which  it  ariMi, 
both  from  it*  perioatmm  and  from  three  or  four  Bpooeurotic  portitiana 
betweoi  the  fleahj  tibree,  which  an  thamselTes  attached  to  the  oblique 
bonj'  ridges  presented  by  the  scapula  at  this  place.  The  fleshj  Hbrei 
are  disposed  into  five  or  lii  distinct  buadla,  which  converge  together, 
and,  Dniceedin^  outwnnl*,  are  attached  to  the  two  aarftcea  of  a  broad 
and  flat  tendon,  which,  contracting  and  becoming  thicker,  tenninata 
It  the  small  tobiTDsiCT  of  the  hnmeraa  bf  embracing  it,  and  eitcnda  a 
■      ■  "leahaftof  theb<  "      "  

snrlace  is  aeniTated  from  the  aemtns  magnos,  with 

■     ■  lUowof  the       ■"     ■_  _ 

>  the  brachial  picius, 
aiillary  artery,  and  coraco-brachialis,  biceps  and  deltoid  muaclea. 
When  the  arm  ia  abdacted  from  the  body,  the  aubscapularia  drawi  it 
toward  it,  oradducts  it;  it  can  also  turn  the  aim  inwards,  aod,  when 
raised,  depmwa  it :  it  alas  strengtiiena  the  ahonlder-joint.  The  am 
shanld  now  be  placed  on  the  anterior  (fleior)  aapect,  and  the  moacles 
of  the  arm  dlnKt«d. 

A  low  and  narrow  block  onder  the  aiUla  will  enable  the  ittident  to 
disaecC  moat  of  the  mnwlai  in  the  region  of  the  ahoulder  and  aim. 

a  dirided  superiorly  into  three  portJ<MU 
ong  head,  and  two  ahorter  or  humeral 
ST.— a,  delUldi  h,  nbnpiilails ;  e, 
i>tUHdeitoU;B,trt«pa 
to  ttii^  tuMrttoii  lu  £e  Innei  marglB  s(  Iba  Udflial  pv»«  ef  Iba  bnmcna. 


which  it  forms  the  hollow  of  the  aiiUa,  hj  a  nry  thick  Liyer  of  eel- 
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heeds ;  the  scapular  is  also  called  the  middle  head ;  the  second,  as  to 
length,  is  external  and  posterior ;  the  third,  as  to  leDgth,  is  internal  and 
somewhat  anterior.  The  scapular  head  arises  from  the  highest  part 
of  ihe  axillary  margin  of  the  scapula  by  a  flat  tendon,  which  sepa- 
rates into  two  aponeuroses, — an  outer,  short ;  and  an  inner,  which 
extends  much  farther  downwards.  The  fleshy  fibres  of  this  portion  of 
the  muscle,  aiising  from  the  outer  and  bacic  part  of  the  tendon  just 
mentioned,  form  a  bundle,  which  descends  vertically  between  the  teres 
major  and  teres  minor,  behind  the  shoulder-joint,  then  increases  in 
size,  and  is  united  to  the  outer  portion  about  the  upper  third  of  the 
arm,  and  to  the  inner  about  its  middle. 

The  outer  portion  (caput  externum)  arises,  by  a  pointed  extremity, 
from  the  upper  part  of  the  outer  edge  of  the  humerus,  beneath  the 
great  tuberosity  of  that  bone,  and  almost  immediately  below  the  inser- 
tion of  the  teres  minor  muscle.  Its  fleshy  fibres  shorten  as  they 
descend,  and  come  from  the  outer  edge  of  the  humerus  over  a  lai^r 
extent,  and  from  the  external  intermuscular  partition  or  ligament, 
oommon  to  them  with  those  of  the  deltoid  muscle  and  bradiialis. 

The  inner  portion  (cc^mt  b-eve)  conunenoes  under  the  tendon  of  the 
teres  major  and  latissimus  dorsi,  by  a  pointed  extremity,  which  is 
attadied  to  the  inner  edge  of  the  humerus,  and  receives  additions  in 
succession  from  an  aponeurcftis  which  covers  it  above,  from  the  pos- 
terior sur&oe  of  the  humerus,  and  from  the  internal  inter-muacnUar 
ligament.  After  their  union,  these  three  portions  form  a  thick  and 
broad  bundle,  terminating  by  a  strong,  broad,  and  thick  tendon,  attadied 
to  the  posterior  and  upper  part  of  iJie  olecranon  process  of  the  nlna. 
Besides  the  fleshy  fibres  furnished  to  the  tendon  by  each  of  the  three 
portions,  the  common  bundle  receives  a  number  of  others,  which  arise 
along  the  lower  third  of  the  posterior  sur&ce  of  the  humerus,  to  near 
the  olecranal  cavity,  and  doBcend  obliquely  backwards  upon  the  anterior 
surface  of  the  tendon. 

The  outer  side  of  the  tendon,  and  of  its  aponeurotic  origins,  serves 
for  the  insertion  of  several  others,  whidi  come  from  about  the  lower 
fourth  of  the  outer  edge  of  the  humerus,  where  they  leave  between 
them  a  small  aperture  for  the  passage  of  the  musculo-spiral  nerve  and 
its  accompanying  vessels. 

The  posterior  sur&oe  of  the  muscle  is  covered  above  by  the  teres 
minor  and  deltoid,  and  in  the  rest  of  its  extent  by  the  brachial 
^>on«urosis  and  the  skin. 

The  anterior  surface  covers  superiorly  and  in  part  the  subscapularis, 
teres  major,  latissimus  dorsi,  and  fibrous  capsule  of  the  shoulder-joint; 
inferiorly,  the  posterior  sur&ce  of  the  elbow-joint.  In  action  the 
muscle  extends  the  fore-arm  upon  the  arm,  and  in  certain  circum- 
stances the  arm  upon  the  fore-arm.  When  the  fore^arm  is  extended, 
its  long  portion  carries  the  arm  backwards.  It  may  also  sometimes 
move  the  sc^nila  upon  the  humerus. 

Place  the  anoa  on  its  posterior  (extensor)  aspect,  and  dissect  the 
flexor  moacles. 
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The  CoRACX)-BRACinALi8  is  long,  thin,  flat,  and  narrow,  espedallj 
at  its  extremities,  and  is  situated  at  the  upper  and  inner  part  of  the 
arm.  It  arises  from  the  summit  of  the  coracoid  process,  between  the 
short  head  of  the  biceps  and  the  pectoralis  minor,  with  which  it  is 
united ;  this  origin  takes  place  hy  means  of  an  aponeurosis,  which  also 
belongs  to  the  short  portion  of  the  biceps,  is  extended  before  their 
common  fibres,  then  interposed  between  the  two  muscles,  and  separates 
into  two  portions,  one  for  each  of  them.  It  is  from  the  posterior  snr- 
fiioe  of  tiiis  aponeurosis  that  the  fleshy  fibres  arise.  In  their  upper 
third  they  are  incorporated  with  those  of  the  biceps,  afterwards  sepa- 
nte,  and  form  a  bundle  which  increases  in  size  to  its  middle  part. 
Near  the  humerutf  they  tenninate  in  an  aponeurosis,  which  is  fixed  to 
the  middle  of  the  inner  sur&ce  and  edge  of  the  humerus,  between  the 
bradiialis  and  triceps.  The  muscle  is  generally  traversed  at  its  middle 
part  by  the  extemd  cutaneous  nerre,  tiie  perforans  Casserii. 

Its  tttUerior  surfiioe  is  covered  by  the  deltoid,  pectoralis  major,  and 
Uoeps. 

The  posterior  is  applied  upon  the  subscapularis  muscle,  the  united 
tendons  of  the  latissimus  dorsi  and  teres  major,  the  axillary  artery,  the 
external  cutaneous  and  median  nerves,  and  the  brachial  artery.  In 
action  it  raises  the  arm  and  carries  it  forwards  and  inwards. 

The  Biceps  Flexor  Cdbtti  is  situated  on  the  fore  and  inner  part 
of  the  arm,  long,  broad,  and  thick  at  its  middle  part,  and  divided 
above  into  two  portions. 

The  outer  is  long,  arises  from  the  upper  part  of  the  edge  of  the 
glenoid  cavity  of  the  scapula,  by  a  long  flattened  tendon,  continuous 
with  the  glenoid  ligament.  This  tendon  turns  over  the  head  of  the 
humerus,  ci-osses  the  articulation  obliquely  inwards,  and  advances  to 
the  interval  between  the  two  tuberosities  of  the  himierus,  surmounted 
by  a  sheath  which  is  furnished  by  the  synovial  capsule ;  it  then  becomes 
rounded,  contracts^  and  enters  the  bicipital  groove,  still  accompanied  by 
the  synovial  membrane,  and  kept  down  by  a  prolongati<«  of  the  fibrous 
capsule ;  emeiging  from  this  groove,  it  continues  to  descend  vertically, 
apands,  and  gives  rise  to  fleshy  fibres. 

The  inner  portion  is  short,  attached  to  the  summit  of  the  coraooid 
process,  descends,  approaching  the  others,  and  becomes  fleshy  sooner 
than  it.  These  two  fleshy  bundles  approach  each  other  as  they  descend, 
and  are  at  length  intimately  incorporated  toward  the  lower  third  of  the 
arm.  The  bundle  which  results  frt>m  this  junction  continues  to  descend, 
contracting,  and  near  the  elbow-joint  forms  a  tendon,  appearing  sooner 
on  the  outside  than  internally ;  at  first  broad  and  thin,  it  is  in  a  great 
measure  concealed  by  the  fleshy  fibres.  When  fiiirly  emei^ged  from 
them,  it  bnwmes  narrower  and  rounded,  turns  obliquely  outwards,  and 
thai  sinks  between  the  supinator  longus  and  pronator  teres,  and,  on 
arriving  beneath  the  elbow,  twists  upon  itself  to  terminate  by  embrac- 
mg  the  bicipital  tuberosity  of  the  radius,  at  its  back  part. 

The  anterior  sui&oe  of  the  biceps  is  covered  superiorly  by  the 
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deltoid  aod  pectoiBlis  major ;  in  the  rest  of  its  extent,  by  the  brachial 
aponeunwis  and  the  int^oments. 

The  posterior  sur&ce  rests  upon  the  humerus,  the  coraco-brachialis 
musdes,  and  the  external  cutaneous  nenre. 

Its  ifMer  edge  is  united  above  with  the  coraco-brachialis ;  in  the 
middle  and  below  it  is  accompanied  by  the  brachial  artery,  median 
nerre,  and  yens  comites,  or  deep  humeral  veins.  A  thin  loose  bursa 
invests  the  fore  part  of  Ihe  bicipital  process  and  neck  of  the  radius,  and 
no  doubt  contributes  to  facilitate  the  motions  of  the  fore-arm.  In 
action  the  biceps  bends  the  fore-arm  on  the  arm,  supinates  the  hand  when 
it  is  prone,  or  bends  the  arm  upon  the  fore-arm  when  the  latter  is  fixed. 
It  may  bring  the  humerus  and  scapula  closer  together,  and  strengthens 
the  shoulder-joint  by  means  of  the  tendon  of  its  long  portion. 

The  Brachialis  Flexob  is  deeply  seated  at  the  lower  and  fore 
part  of  the  arm,  before  the  elbow-joint,  flat,  broader  in  the  middle  and 
at  the  upper  part  than  below.  It  arises  from  the  anterior  aspect  of 
the  humerus,  over  a  space  extending  from  the  deltoid  impression  to 
near  the  elbow-joint,  and  also  along  the  inner  edge  of  that  bone,  and 
from  the  aponeurotic  inter-muscular  partitions.  From  these  origins 
it  descends,  increasing  to  its  middle  part,  then  becomes  a  little  thinner, 
passes  obliquely  inwtuds  over  the  elbow-joint,  and  terminates  at  the 
rough  impression  beneath  the  ooraooid  process  of  the  ulna,  by  a  broad 
and  thick  tendon,  which  commences  by  several  portions  at  a  con- 
siderable distance  above  the  joint,  in  the  substance  of  the  muscle, 
especially  on  the  outer  side. 

Its  anterior  sur&oe  is  covered  above  by  the  brachial  aponeurosis  and 
the  skin ;  below  and  externally  by  the  supinator  longus,  which  is  lodged 
in  a  depression  which  it  presents ;  at  the  middle  by  the  biceps  muscle 
and  the  exteraal  cutaneous  nerve ;  internally  by  the  brachial  artery,  the 
median  nerve,  and  the  pronator  teres. 

The  posterior  surfiioe  covers  the  lower  part  of  the  humerus  and 
elbow-joint. 

Its  upper  extremity  presents  a  notch  which  embraces  the  tendon  of 
the  deltoid  muscle.  It  bends  the  fore-arm  upon  the  arm,  or  the  latter 
upon  the  former. 

SUBOIGAL  ANATOMY  OF  THE  ARTERIES  AND  NERVES  IN  CONNEXION 

WITH  THE  MUSCLES  OF  THE  ARM. 

The  Axillart  Artert,*  met  with  in  this  dissection,  passes  in 
front  of  the  tendon  of  the  latisslmus  doni  muscle ;  it  here  changes 
its  name  for  kumerdt  or  brachial,  and,  proceeding  downwards  as  fiur 
as  the  bend  of  the  elbow,  divides  into  two  branches,  the  radial 
and  ulnar.     In  its  course,   the  humeral   artery  is   endosed  in  a 

•  Daring  the  dinectlon  of  these  muscles  it  may  be  as  well  for  the  student 
to  take  a  soiiical  view  of  the  arteries  and  nerves  in  ooDnexlon  with  them. 
Thetr  ^tematic  history  oomes  afterwards.  Their  enomexation  here  will  give 
htm  an  Idea  of  what  Is  meant  by  surgteal  anatomy. 
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sheath  of  loose  cellular  suhstanoe,  along  with  the  median  nenre  and 
the  deep  humeral  vdns  {vence  comites)^  which  frequently  anastomose 
with  each  other,  both  in  front  of  and  behind  the  artery.  In  the  upper 
part  of  the  arm  the  great  artery  is  placed  upon  the  inner  margin  of  the 
ooraco-brachialis,  and  inferiorly  upon  that  of  the  biceps;  it  passes 
below  that  portion  of  the  fascia  which  is  sent  from  the  tendon  of  the 
biceps  across  the  pronator  teres  muscle,  and,  rapidly  sinking  deeper  at 
this  spot,  soon  after  divides  into  its  radial  and  ulnar  branches.  The 
vessel  in  its  course  through  the  arm  is  subjacent  to  the  aponeurosis ; 
the  ulnar  nerve  runs  somewhat  parallel  to  it,  but  not  quite  so,  and 
gradually  recedes  from  it,  passing  more  inwards  towards  the  internal 
condyle  of  the  humerus,  whilst  the  humeral  artery  preserves  more 
the  direction  or  axis  of  tiie  centre  of  the  arm.  It  is  placed  superiorly 
upon  a  small  part  of  the  triceps,  but  inferiorly  chiefly  upon  the 
brachialis  flexor.     Its  branches  are, — 

1st.  Those  which  proceed  from  the  external  side  of  the  artery 
have  no  particular  names ;  they  are  muscular  branches  supplying  the 
adjacent  muscles. 

2nd.  Those  from  the  internal  side  of  the  artery  are,  the  profunda 
humeri  superior,  profunda  inferior,  and  arteria  anastomotica  magna. 

Finally,  a  small  artery  proceeding  also  from  the  humeral,  somewhat 
below  the  middle  of  the  arm,  which,  after  perforating  the  tendon  of 
the  coraco-brachialis,  enters  the  osseous  canal  leading  to  the  medullary 
cavity  of  the  humenis :  this  is  the  arteria  ntttritia  humeri. 

The  nerves  found  in  the  arm  arise  from  the  brachial  plexus. 

Ist.  The  musculospiralj  or  radial  nerve,  passes  between  the 
humeral  heads  of  the  triceps ;  winds  round  the  humerus  in  a  groove 
which  the  bone  presents,  and  will  be  found  between  the  upper  part  of 
the  supinator  longus  and  brachialis  flexor ;  from  this  it  may  be  traced 
on  the  radial  side  of  the  fore-arm  to  the  fingers. 

2d.  The  medical^  which  has  been  already  mentioned,  and  traced  as 
far  as  the  bend  of  the  elbow,  into  which  it  passes  a  little  to  the  inner 
side  of  the  humeral  artery. 

3d.  The  t4/nar,  descending  on  the  triceps  and  brachialis  as  &r  as 
the  inner  condyle,  behind  which  it  passes  to  the  fore^ann ;  a  small 
artery  generally  accompanies  it. 

4th.  The  circumflex^  or  axillary,  which  more  properly  belongs  to 
the  description  of  the  axilla  and  shoulder.  It  passes  between  the  long 
head  of  the  triceps  and  the  surgical  neck  of  the  humerus,  accompanied 
hj  the  Internal  circumflex  artery  and  vein. 

5th.  The  external  cutaneous,  or  perforana  Ccuserii,  which  will  be 
found  passing  through  the  coraoo-brachialis  muscle,  or  closely  con- 
nected with  it. 

6th.  The  internal  cutaneous,  already  spoken  of  in  describing  the 
axilla  and  superficial  veins  of  the  arm.  There  is  a  second  or  smaller 
internal  cutaneous,  and  two  intercosto-humeral  nerves,  some  of  whose 
branches  are  met  with  in  this  dissection,  but  their  minute  history 
belongs  rather  to  that  of  the  nervom  system. 
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MUSCLES  OP  THE  FORE-ARM  AND  HAKD. 

Dissection. — The  dissection  of  the  extensor  muscles  should  precede 
that  of  the  flexors.  Make  an  incision  through  the  integuments  from 
the  elbow  to  the  roots  of  the  fingers,  reflect  the  skin  to  the  right  and 
lefty  and  with  it  the  subcutaneous  cellular  tissue,  in  which  will  be  found 
embedded  some  superficial  veins  and  nerves;  next  dissect  the  anti- 
bradiial  aponeurosis,  already  spoken  of.  On  the  posterior  aspect  of 
the  fore-arm  it  is  strong,  and  extends  as  far  as  the  roots  of  the  Angers; 
the  fibres  run  in  several  directions,  but  chiefly  in  two.  Connected 
superiorly  to  the  condyles  of  the  humerus,  and  receiving  a  strong 
tendinous  expansion  from  the  triceps,  it  desoeodSf  investing  the  muscles 
generally  and  particularly,  sending  partitions  between  most  of  them, 
which,  proceeding  deep,  are  attached  to  the  bones  of  the  fore-arm.* 

The  POSTERIOR  annular  ligament  of  the  carpus  ^retinacuhim  <ai* 
dmum  muscuhnun)f  binding  down  the  extensor  tendons,  is  connected  to 
the  styloid  process  of  the  ulna,  and,  passing  across  from  one  bone  to  the 
other,  is  equally  attached  to  the  styloid  process  of  the  radic».  The 
aponeurosis  of  the  fore^arm  seems  to  pass  over  this  annular  ligament, 
and  to  form  a  very  thin  covering  on  the  back  of  the  hand,  but  as  it 
proceeds  over  the  ligament  it  is  intimately  connected  with  it.^ 

This  Retinaculum,  which  looks  like  a  single,  strong  band  of 
ligamentous  fibres,  externally  presents  quite  a  difierent  appearance  on 
the  side  which  touches  the  tendons ;  it  souIb  partitions  inwards,  so  as 
to  enclose  in  separate  sheaths  the  following  tendons : — 

Ist.  The  tendon  of  the  extensor  carpi  ulnaris. 

2d.  The  tendon  of  the  extensor  minimi  digiti. 

3d.  The  tendons  of  the  extensor  communis  digitorum  and  extensor 
indicia. 

4th.  The  tendon  of  the  extensor  secundi  intemodii  poUids. 

5th.  Those  of  the  extensores  carpi  radiales. 

6th.  The  toidons  of  the  extensor  ossis  metacarpi  pollicis  and  primi 
intemodii  pollicis ;  even  these  two  are  partially  separated  from  each 
other  by  a  partition.  All  these  sheaths  formed  by  the  annular  liga* 
ment  have  bursas  within  them  to  favour  the  action  of  the  muscles  and 
tendons  to  prevent  friction,  but  they  will  be  better  examined  at  a  later 
period  of  the  dissection.  The  bodies  of  the  muscles  themselves  are  also 
enclosed  in  separate  sheaths,  as  the  student  will  observe  in  the  process 
of  cleaning  them.  Having  carefully  surveyed  this  aspect  of  the  anti- 
brachial  aponeurosis,  proceed  to  raise  it  from  the  muscles. 

Anconeus,  short,  thick,  triangular,  and  placed  behind  the  elbow- 
joint.  Arises  tendinous  from  the  outer  condyle  of  the  humerus,  and 
descending  becomes  fleshy,  the  fibres  following  different  directions.  The 
upper  are  short,  continuous  with  those  of  tiie  triceps,  nearly  trans  • 

*  See  the  chapter  on  the  Fosde. 
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vexse,  and  terminate  hj  short  aponearoses  at  the  oatdde  of  the  ole- 
cranon. The  lower,  longer,  and  the  more  oblique  the  lower  their  posi- 
tion is,  are  inserted,  also  by  short  aponeuroses,  into  the  upper  fourth 
of  the  posterior  edge  of  the  ulna,  forming  a  sharp  point  below.  The 
anconeus  is  applied  upon  the  articulation  of  the  fore-arm,  annular 
ligament  of  the  radius,  supinator  breris,  and  the  ulna.  It  assists  the 
triceps  extensor  muscle,  and  may  be  considered  a  continuation  of  it. 

Extensor  Carpi  Ulkaris  is  long,  fusiform,  arises  from  the  outer 
condyle  of  the  humerus,  by  a  common  tendon,  from  the  aponeurotic 
septum  placed  externally  between  it  and  the  extensor  minimi  digiti, 
from  the  aponeurosis  of  the  fore-onn,  and  from  about  the  middle 
third  of  the  posterior  edge  of  the  ulna,  bdow  the  anconeus  musde. 
Thence  it  descends  at  first  obliquely  inwards,  and  then  vertically  bdiind 
the  ulna,  and,  becoming  tendinous  sooner  apparent  behind  than  before, 
gets  engaged  in  a  particular  groore,  under  Uie  posterior  annular  liga- 
ment, near  the  lower  extreniity  of  the  ulna.  It  passes  behind  tiie 
cuneiform  bone,  in  a  sort  of  fibrous  canal  attached  to  that  bone,  the 

f'isiform  bone,  the  os  unciforme,  and  the  styloid  process  of  the  ulna, 
t  passes  under  the  abductor  minimi  digiti,  enlarges  a  little,  and 
terminates  at  the  inner  and  back  part  of  the  upper  extremity  of  the 
fifth  metacarpal  bone,  whence  it  sends  some  aponeurotic  fibres  over  the 
opponens  minimi  digiti. 

The  posterior  suriace  of  this  muscle  is  covered  by  the  aponeurosis  of 
the  fore-arm,  to  which  it  adheres  above. 

The  anterior  is  applied  upon  the  supinator  brevis,  extensor  ossis 
metacarpi,  and  extensor  secundi  intemodii  pollids,  and  extensor  pro- 
prius  indicis  muscles,  and  upon  the  ulna. 

Its  outer  edge  is  united  above  to  the  extensor  proprius  minimi 
digiti :  the  inner  is  contiguous  at  its  upper  part  to  the  anconeus.  It 
extends  the  hand  upon  the  fore-arm,  inclining  it  a  little  upon  the  ulna. 

ExTEHSOR  HiKIMi  DiOiTl,  situated  to  the  outside  of  the  extensor 
communis,  long  but  slender.  It  arises  from  the  outer  condyle,  by  a 
common  tendon,  the  aponeurotic  septum  which  separates  it  from  the 
preceding  muscle,  that  which  is  placed,  internally,  between  it  and  the 
extensor  carpi  ulnaris,  and  from  the  aponeurosis  of  the  fore-arm.  Its 
fleshy  fibres  form  a  small  bundle,  which  descends  and  passes  very 
obliquely  to  within  a  short  distance  of  the  carpus,  on  the  anterior  sur- 
fiux  of  a  tendon  at  first  concealed  in  their  substance,  and  entirely  finee 
near  the  posterior  annular  ligament,  which  presents  a  fibrous  canal  for 
it,  oj^Msite  the  lower  radio-cutntal  articulation ;  this  canal  is  directed 
obliquely  downwards  and  inwards,  lined  by  a  synovial  capsule,  and 
is  about  2  inches  in  length.  Before  passing  into  tiiis  canal,  the  tendon 
of  the  muscle  divides  into  two  portions,  which  remain  contiguous  and 
connected  by  cellular  tissue ;  but  towanis  the  upper  part  of  the  meta- 
carpus it  again  becomes  single  and  enlarges.  It  then  arrives  at  the  little 
finger,  to  the  phalanges  of  which  it  is  attached.  This  muscle  covers 
the  supinator  brevis,  extensores  pollida,  and  extensor  indicis. 
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Its  OfnUr  edge  is  united  above  to  the  extensor  digitorum  communis ; 
the  wmar  to  the  extensor  carpi  ulnaris.     It  extends  the  little  finger. 

EzTENBOR  CoMMUins  DiQiTORUM.  —  Long,  round,  fleshy,  and 
shnpfe  at  its  upper  part,  terminating  below  in  four  tendons ;  arises, 
sapeiiorly,  from  the  outer  condyle,  by  a  tendon  common  to  it  and  the 
tiiree  other  preceding  muscles  ;  internally,  from  a  long  aponeurotic 
pttititioii  sent  off  from  that  tendon,  which  separates  it  from  the  extensor 
proprius  minimi  digiti;  externally,  from  a  shorter  partition,  placed 
between  it  and  the  extensor  carpi  radialisbrerior ;  posteriorly,  frt>m  the 
aponeurosis  of  the  fore-arm.  From  these  differait  origins,  its  fleshy 
fibres,  proceedii^  obliquely,  form  a  bundle,  which  divides  into  four 
portions,  at  first  united  by  cellular  tissue,  and  terminated  each  by  a 
tendon,  at  firet  concealed  by  their  substance,  and  accompanied  by  the 
fleshy  fibres  to  near  the  wrist,  particularly  in  those  of  the  ring  and 
little  fingers.  These  tendons  vary  in  si2e  :  that  of  the  ring  finger  is 
atroQgert  and  thickest ;  the  next  is  that  of  the  middle  finger,  and  the 
little  finger  has  the  smallest.  They  pass  along  with  the  tendon 
of  the  extensor  indids,  in  a  groove  formed  behind  the  carpal  extremity 
of  the  radius,  where  they  are  kept  down  by  the  posterior  annular  liga- 
ment. Beneath  this  ligament  the  tendons  diverge,  become  broader, 
and  proceed  to  the  base  of  the  metacarpal  bones.  The  last  three  are 
eommonly  split  longitudinally,  and  send  small  aponeurotic  bands, 
Tarying  in  size,  and  more  or  less  oblique,  to  each  other.  Opposite  the 
articulations  of  the  metacarpal  bones  with  the  phalanges,  they  contract 
and  become  thicker ;  they  tiien  become  broad  i^in,  and  receive  the 
tendons  of  the  lumbricales  and  interossei,  forming  with  them  an  aponeu 
roais,  whidi  covers  the  whole  surface  of  the  fingers.  Towards  their 
extremity  they  divide  into  three  portions,  the  middle  of  which  passes 
behind  the  articulation  of  the  proximal  and  middle  phalanges,  to  be 
inserted  into  the  posterior  surfiux  of  the  latter ;  while  the  two  lateral 
pass  over  the  sides  of  the  same  articulation,  contracting,  and  separating 
frmn  each  other;  they  then  approai^  and  re-unite,  forming  aflat 
tendon,  which  is  attached  to  the  posterior  and  upper  part  of  the  distal 
phalanx.  The  muscle  is  covered  posteriorly  by  the  aponeurosis  of  the 
fore-arm,  with  which  it  is  intimately  united ;  anteriorly,  it  covers  the 
supinator  brevis,  extensores  pollids,  extensor  indicis,  ^e  wrist-joint, 
the  posterior  sur&ce  of  the  carpus,  metacarpus,  and  fingers,  and  the 
interossei  dorsales  muscles. 

Between  its  outer  edge  and  the  extensor  carpi  radialis  brevior,  is  an 
interval,  in  which  the  extensor  ossis  metacarpi,  and  extensor  primi  inter- 
nodii  poUids,  are  seen.  The  tendons,  as  they  pass  under  the  annular 
l^ament,  are  embraced  Inr  a  synovial  membrane.  This  musde  extends 
the  phakuiges  of  the  last  four  fingers  upon  each  other,  and  upon  the  meta- 
carpal bones,  the  hand  upon  the  fore-arm,  or  the  fore-arm  upon  thehand. 

Divide  the  extensor  communis  and  extensor  minimi  digiti  about  the 
middle  of  the  fore-arm,  reflect  the  inferior  tendinous  portions  towards 
their  attachment,  and  proceed  to  examine  the  deep  layer  of  musdes. 
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ExTEssoR  Indicts  Pboprids—  (Indicator) — AtIms,  by  short 
aponeuroses,  fix)m  the  posterior  sar&oe  of  the  ubia,  and  from  the  inter- 
osseous ligament,  forming  a  tendon  enclosed  in  its  substance,  which 
becomes  free  towards  the  posterior  annular  ligament  of  the  wrist,  unites 
with  those  of  the  extensor  communis  digitorum  by  means  of  a  mem- 
bnuiiform  cellular  tissue,  passes  into  the  same  groove  with  it,  is 
embraced  by  the  same  bursa,  and,  on  arriving  at  the  back  of  the  hand, 
is  situated  to  the  outside  of  that  which  the  extensor  communis  sends  to 
the  fore-finger.  It  is  incorporated  with  it  behind  the  articulation  of 
the  second  metacarpal  bone,  with  the  first  phalanx  of  the  fore-finger,  to 
tenninate  in  the  manner  indicated.  This  muscle  lies  on  the  ulna,  the 
interosseous  ligament,  the  extensor  secnndi  intemodii  pollicis,  the  inferior 
extremity  of  the  radius,  and  the  back  of  the  hand.  It  arises  in  common 
with  the  extensor  secundi  intemodii  pollicis.  In  action,  it  extends  the 
three  phalanges  of  the  fore-finger. 

Extensor  Secundi  Internodii  Pollicis — ^Arises  from  about  th« 
middle  third  of  the  posterior  surface  of  the  ulna,  and  from  a  small 
portion  of  the  interosseous  ligament.  It  descends  outwards,  and 
terminates  in  a  tendon,  which  first  appears  behind,  and  is  isolated  near 
the  lower  extremity  of  the  radius,  where  it  passes  under  the  posterior 
annular  ligament,  in  a  spiral  osseous  groove,  cut  much  deeper  than  the 
general  groove  of  the  tendons  of  the  extensor  communis,  and,  to  a 
certain  extent,  distinct  from  it ;  its  outer  edge  presents  a  short  elevated 
ridge,  calculated  to  retain  the  tendon  in  its  situation,  and  to  act  as  a 
staple.  When  the  tendon  has  arrived  at  the  back  of  the  hand,  it  passes 
over  the  tendons  of  the  radial  extensors,  crosses  their  direction, 
descends  at  the  posterior  and  inner  part  of  the  first  metacarpal  bone, 
joins  the  tendon  of  the  extensor  primi  intemodii  pollicis,  near  the 
articulation  of  that  bone  with  the  first  phalanx,  receives,  in  the  same 
place,  two  aponeurotic  expansi(ms  from  tiie  abductor  and  flexor  brevia 
pollicis,  and  is  inserted  at  the  back  part  of  the  phalanx  of  the  thumb. 
The  muscle  lies  upon  the  extensor  ossis,  metacarpi  pollicis,  and  extensor 
primi  intemodii  pollicis ;  the  two  bones  of  the  fore-arm,  the  interosseous 
ligamoit,  the  wrist-joint,  the  tendons  of  the  radial  extensors,  the  first 
metacarpal  bone,  and  the  phalanges  of  the  thumb.  In  action,  it  extends 
the  last  phalanx  of  the  thumb  upon  the  first. 

Extensor  Primi  Internodh  Polliqs — Arises  from  a  small 
portion  of  the  ulna,  from  the  interosseous  ligament,  and  more  especially 
from  the  posterior  surface  of  the  radius.  It  becomes,  on  the  outer 
side  of  the  fore-arm,  a  slender  tendon,  more  apparait  externally  than 
internally,  which  passes  into  a  groove  on  the  outer  side  of  the  distal 
extremity  of  the  xvdius,  and  in  which  the  tendon  of  tlie  extensor  ossis 
metacarpi  is  also  lodged.  On  issuing  from  this  groove,  it  separates 
from  the  extensor  ossis  metacarpi  pollicis,  descends  behind  the  firet 
metacarpal  bone,  and  is  inserted  at  the  upper  and  back  part  of  the  first 
Dhalanx  of  the  thumb.    In  its  course  this  muscle  adheres  ao  doeely  to 
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the  extensor  ossis  metacarpi  poUicIs,  that  tiie  student  is  apt  to  overlook 
it.  The  muscle  covers  a  small  portion  of  the  ulna,  the  interosseons 
lament,  and  the  posterior  outer  snr&ce  of  the  radius,  the  first  meta> 
carpal  bone,  and  its  articulation  with  the  thumb. 

In  action,  it  extends  the  first  phalanx  of  the  thumb,  and  also  assists 
in  supination. 

Extensor  Ossis  Metacarpi  Pollicis. — Long  and  flat,  broader  in 
the  middle  than  at  its  extremities.  It  arises,  by  a  pointed  extremity, 
from  the  posterior  surface  of  the  ulna,  beneath  and  in  common  with  the 
supinator  brevis ;  then,  by  short  aponeurotic  fibres,  from  a  ridge  on  its 
posterior  surfiux,  and  also  from  a  line  directed  obliquely  downwards  and 
oatwards,  and  from  the  interosseous  ligament.  Its  fleshy  fibres  fonn 
a  frisiform  bundle,  which  descends  obliquely  outwards  behind  the  fore- 
arm, and  terminates  upon  the  posterior  suiface  of  a  tendon,  at  first  con- 
cealed among  its  fibres,  which  they  accompany  to  the  inferior  extremity 
of  the  radius ;  there  the  tendon  passes  into  a  groove  on  the  outer  side 
of  the  radius,  which  is  common  to  it  and  the  extensor  intemodii  pollicis. 
On  issuing  from  this  groove,  the  tendon  divides  into  two  or  three 
portions,  and  goes  to  be  inserted  into  the  outer  part  of  the  superior 
extremity  of  the  first  metacarpal  bone,  also  into  the  trapezium,  occa- 
sionally sending  a  small  prolongation  to  the  abductor  pollicis.  This 
muscle,  at  its  lowest  part,  is  in  connexion  with  the  aponeurosis  of  the 
ibre-arm.  It  covers  a  small  portion  of  the  ulna  above,  the  interosseous 
ligament,  and  the  posterior  and  outer  surface  of  the  radius,  the  tendons 
of  the  radial  extensors,  the  radial  artery,  and  the  wrist-joint  below. 

In  action,  it  carries  the  thumb  outwards  and  backwards,  and  contri- 
butes to  supination. 

Place  the  arm  on  its  internal  or  ulnar  maigin,  secure  it  by  means  of 
hooks,  and  examine  the  muscles  on  the  radial  margin. 

Supinator  Lonoub. — Elongated,  fusiform,  flattened  from  before 
backwards  in  its  upper  fourth,  and  transversely  in  the  rest  of  its 
extent.  Arises  by  short  tendinous  fibres,  and  covers  an  extent  of  about 
two  inches,  from  the  external  ridge  of  the  humerus,  between  the 
bracbialis  and  triceps,  and  from  its  external  intermuscular  septum, 
terminating  by  a  flat  tendon,  which,  at  first  lying  upon  its  anterior 
nur&oe,  becomes  free  about  the  middle  of  the  fore-arm.  This  tendon  is 
thin  and  broad  above,  becomes  thick  and  narrow  as  it  descends,  runs  along 
the  outer  edge  of  the  radius,  and  is  inserted  near  the  base  of  the  styloid 
process,  sending  oflf  a  fibrous  elongation,  which  lines  the  groove  in  which 
the  extensor  ossis  metacarpi,  and  extensor  primi  intemodii  pollicis,  glide. 

The  anterior  side  of  this  muscle  is  covered  by  the  skin  and  aponeu- 
rosis of  the  fore-arm. 

The  posterior  covers  the  supinator  brevis,  extensor  carpi  radialis 
longior,  pronator  teres,  flexor  carpi  radialis,  flexor  sublimis  digitorum, 
flexor  longus  pollicis,  and  the  radial  artery  and  nerve. 

The  tiifMr  ^e  is  applied  above,  upon  the  brachialis  flexor  and  the 
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radial  nerve.    Upon  the  alnar  side  of  its  tendon  may  be  found  the 
radial  artery  in  the  lower  third  of  the  arm. 

In  action  this  muscle  supinates  the  hand,  and  assists  in  bending  the 
fore-arm  upon  the  arm.  Reflect  the  supinator  longus  by  dividing  it 
in  the  middle  of  its  fleshy  belly,  and  thereby  expose  the  long  radial 
exUnaor  muacle. 

Extensor  Carpi  Radialis  Longior. — Nearly  of  the  same  form 
as  the  supinator  longus,  beneath  which  it  is  situated,  arises  further 
down,  from  the  same  ridge  of  the  humerus,  and  from  its  inter- 
muscular septum ;  it  also  receives  some  fibres  from  the  upper  part 
of  the  outer  condyle.  It  forms  a  bundle  at  first  flat,  then  larger  and 
rounded,  descend^  vertically  on  the  outside  of  the  fore-ann,  and 
terminates  in  a  tendon  at  first  thin  and  broad,  becoming  narrow  and 
thicic,  which,  turning  backwards,  passes  beneath  the  extensor  ossis 
metacarpi  and  extensor  primi  internodii  poUicis,  and  covers  the  tendon 
of  Uie  extensor  carpi  radialis  brevior,  both  entering  a  particular  groove 
formed  behind  the  lower  extremity  of  the  radius,  where  they  are  fixed 
by  the  posterior  annular  ligament  of  the  carpus.  On  emerging  from  this 
groove  the  two  tendons  separate.  That  of  the  extensor  carpi  radialis 
longior  passes  over  the  wrist-joint,  and  is  inserted  at  the  posterior 
and  outer  part  of  the  upper  extremity  of  the  second  metacarpal  bone. 

The  anterior  surface  of  this  muscle  as  covered  by  the  aponeurosis  of 
the  fore-arm,  the  supinator  longus,  extensor  ossis  metacarpi,  and 
extensor  primi  internodii  poUids. 

The  posterior  covers  the  elbow-joint,  the  supinator  brevis,  and 
extensor  carpi  radialis  brevior  muscles.  Divide  this  muscle,  and 
expose  the 

Extensor  Carpi  Radialis  Brevior. — ^Precisely  similar  to  the 
preceding,  behind  which  it  is  placed.  It  arises  from  ue  outer  condyle 
by  means  of  a  common  tendon,  which  sends  an  aponeurotic  pro- 
longation over  its  inner  surface,  and  an  aponeurotic  partition  between 
it  and  the  extensor  communis  digitorum.  It  descends  in  the  same 
direction  as  the  extensor  carpi  radialis  longior,  forms  a  tendon  of  the 
same  length  and  form,  which  passes  into  the  same  groove,  and  is 
attached  to  the  posterior  and  oater  part  of  the  upper  extremity  of  the 
third  metacarpal  bone.  In  action  it  extends  the  hand  upon  tne  fore- 
arm. The  student  must  have  observed,  that,  although  these  muscles 
are  called  carped,  they  really  send  their  tendons  to  the  metacarpal 
bones,  but  at  the  same  time  they  act  principally  ou  the  wrist-joint 
and  carpal  articulation.    Divide  this  muscle,  and  expose  the 

Supinator  Brevis. — Broad,  thin,  and  triangalar,  embracing  the 
head  of  the  radius;  arising  from  the  outer  condyle  of  the  humerus  by 
a  broad  thick  tendon,  from  the  external  lateral  ligament  of  the  elbow- 
joint,  from  the  annular  ligament  of  the  radius,  and  by  distinct  apo- 
neurotic fibres  from  a  longitudinal  ridge  observed  upon  the  posterior 
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surface  of  the  nlna.  U»  coannaicmg  tendon  expands  over  the  outer 
anzftee  of  the  fieshy  fibres,  which  are  short  and  nearly  vertical  before, 
long  and  more  oblique  the  more  posterior  they  are,  and  all  twisted 
round  the  radius,  to  the  fore,  outer,  and  back  part  of  which  they  are 
attached  by  distinct  aponeuroses,  deeply  concealed  in  their  substance. 
It  covers  the  outer  part  of  the  elbow-joint  and  the  superior  radio- 
cubital  articulation. 

Its  posterior  edge  covers  the  upper  part  of  the  extensor  ossia 
metacarpi  And  extensor  secundi  intemodii  pollicis. 

The  cmterior  is  notched  above  for  the  passage  of  the  tendons  of  the 
biceps  flexor,  and  is  covered  below  by  the  pronator  teres.  These  two 
edges  unite,  fonning  an  acute  angle,  which  is  attached  to  the  outer 
side  of  the  radius,  above  the  insertion  of  the  latter  muscle.  In  action 
it  turns  the  radius  upon  its  axis  from  before  outwards,  and  brings  the 
hand  into  supination. 

The  diaaection  of  the  flexor  muscles  of  the  hand  fidls  next  to  be 
examined.  They  cannot  be  considered  in  an  insulated  way,  as  has  been 
almost  uniformly  the  practice  heretofore,  for  most  of  tiie  structures 
in  the  anterior  part  of  the  fore-arm  terminate  in  the  hand. 

Reflect  the  integuments  from  off  the  entire  surface,  as  far  as  the 
extremities  of  the  fingers,  and  thus  expose  the  superficial  fascia, 
imbedded  in  which  will  be  found  many  superficial  veins,  the  origins 
of  those  already  alluded  to,  and  the  brandies  of  the  external  and 
internal  cutaneous  nerves.  After  removing  these  the  aponeurosis  of 
the  fore-arm  and  of  the  hand  will  be  expoMd.  On  the  fore-arm  the 
aponeurosis  is  strong,  and  the  fibres  run  in  various  directions.  As  it 
passes  over  the  wrist-joint,  it  is  intimately  united  to  the  anterior 
annular  ligament  {Retinaculwn  iendinum  rmucul<>rum),  but  does  not 
form  it.  It  then  proceeds  into  the  hand,  where  it  forms  the  palmar 
aponeurosis.  Of  this  palmar  aponeurosis  very  minute  descriptions 
have  been  given  by  surgical  anatomists.  It  may  be  divided  into 
three  portions,  a  middle,  external,  and  internal.  Of  these  the  middle 
is  by  much  the  strongest,  and  composed  of  very  strong  glistening 
fibres,  continuous  with  the  aponeurosis  of  the  fore-arm  and  with  the 
expanded  fibres  of  the  palmaris  longus  when  present.  This  portion 
is  of  a  triangular  shape,  and  occupies  the  hollow  of  the  hand.  Narrow 
at  its  commencement,  it  gradually  spreads  out,  and  a  short  way  from 
the  roots  of  the  fingers  divides  into  four  fasciculi,  each  of  which 
again  bifurcates,  to  be  finally  attached  to  the  sheaths  of  the  tendons 
of  the  flexor  muscles.  These  fasciculi  are  crossed  by  strong  apo- 
neurotic fibres  posteriorly,  and,  moreover,  they  are  attached  to  the 
metacarpal  bones  and  interosseal  muscles.  Their  importance  has  only 
been  rightly  appreciated  since  the  discovery  of  M.  Dupuytren  that 
their  contraction  occasionally  gives  rise  to  permanent  flexion  of  the 
fiMers.* 

This  splitting  of  the  central  portion  of  the  palmar  aponeurosis  into 

*  See  tbe  chapter  on  the  Fasciae  and  Aponeoroaes. 
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fasciculi  is  supposed  to  be  necessary,  to  allow  the  tendons  of  the 
flexor  muscles,  and  the  digital  arteries  and  nerves,  to  proceed  to  the 
fingers.  The  external  portion  of  the  palmar  aponeurosis  is  thin,  and 
covers  the  muscles  of  the  ball  of  the  tiiumb ;  ihe  internal  portion  is 
also  Uiin ;  it  covers  the  muscles  connected  with  the  little  finger. 

Palmaris  Brevis  arises  from  the  inner  edge  of  the  middle  portion 
of  the  palmar  aponeurosis,  and  from  the  annular  ligament  beneath  it, 
and  terminates  in  the  integuments  and  subjacent  cellular '  substance. 
It  is  usually  composed  of  three  or  more  small  fleshy  bundles,  but 
sometimes  fewer  than  these.  They  cross  the  abductor  and  flexor 
muscles  of  the  little  finger.  There  is  no  analogous  muscle  in  the  foot. 
The  ulnar  artery  and  nerve  lie  beneath  it. 

Retinaouluu  Tbnoinum  Musculorum  {Ligamentum  annulare 
anterius)  is  usually  considered  as  a  continuation  of  the  aponeurosis  of 
the  fore^arm,  but  it  is  evidently  not  so.  This  is  a  strong  and  broad 
flbrous  band,  of  a  quadrilateral  form,  broader  transversely  than  from 
above  downwards,  extended  at  the  fore  part  of  the  carpus,  and  con- 
verting into  a  canal  the  groove  which  that  part  presents.  It  is 
attached  externally  to  the  fore  part  of  the  trapezius  and  scaphoides, 
and  furnishes  insertions  to  the  abductor,  opponens,  and  flexor  brevis  of 
the  thumb.  Laterally  it  is  attached  to  the  pisiform  bone,  the  process 
of  the  OS  unciforme,  and  a  ligament  which  descends  from  the  one  to 
the  other.  It  affonls  some  points  of  origin  to  the  oppooens  minimi 
digiti,  and  receives  a  prolongation  of  the  tendon  of  the  flexor  carpi 
ulnaris. 

Its  upper  edge  and  anterior  surface  are  connected  with  the  apo- 
neurosis of  the  fore-ann;  the  i<wer  with  the  palmar  aponeurosis. 
Its  anterior  surface  is  also  covered  by  the  tendon  of  the  palmaris 
longus,  which  is  intimately  united  to  it,  by  the  palmaris  brevis 
muscle,  the  skin,  and  the  ulnar  nerve  and  vessels. 

The  posterior  sur&ce  contributes  to  the  formation  of  a  canal,  in 
which  the  tendons  of  the  two  common  flexors,  and  of  the  flexor 
longus  pollicis,  and  the  median  nerve  pass.  The  fibres  of  this  tendinous 
band  are  numerous,  transverse,  and  close  upon  each  other.  Beneath 
this  ligament  is  a  most  extensive  and  highly  complicated  bursa,  in 
which  there  form  not  unfreqnently  those  small,  rounded,  foreign  bodies 
which  Laennec  and  others  have  called  acephalocysts.  Proceed  next 
with  the  muscles. 

Pronator  Teres. — Extended  obliquely  at  the  upper  and  anterior 
part  of  the  fore-arm.  bhort,  broad  at  its  commencement,  arising 
from  the  inner  condyle  of  the  humerus  by  a  tendon  common  to  it 
with  the  flexor  carpi  radialis,  palmaris  longus,  flexor  carpi  ulnaris, 
and  flexor  digitorum  subltmis ;  from  the  coronoid  process  by  another 
small  distinct  tendon ;  the  median  nerve  passes  between  it  and  th«r 
first;  from  an  aponeurotic  septtun,  which  separates  it  internally  from 
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the  flexor  carpi  radialis ;  from  a  similar  partition  placed  between  it 
and  the  flexor  sublimis,  and  lastly,  from  the  aponeurosis  of  the  fore- 
arm. Its  fleshy  fibres,  which  are  all  parallel,  descend  obliquely  oat- 
wards  to  the  middle  of  the  oater  surface  of  the  radius,  where  they  are 
attached  by  a  broad  and  thick  tendon,  at  first  concealed  in  their 
rabstanoe,  and  afterwards  expanded  in  the  form  of  a  membrane  over 
their  anterior  surface.  Covered  anteriorly  in  its  two  upper  thirds  by 
the  aponearoeis  of  the  fore-arm  and  by  the  sldn ;  in  the  lower  third 
by  the  supinator  longus,  the  ndial  nerve  and  vessels,  and  the  radial 
extensor  muscles. 

Posteriorly  it  covers  the  brachialis  flexor  and  flexor  sublimis 
muscles,  the  median  nerve  and  ulnar  artery. 

Its  outer  edge  is  separated  above  from  the  supinator  longus  by  a 
triangular  space,  in  which  are  lo<%ed  the  tendons  of  the  biceps,  the 
brachiai  artery,  and  the  median  nerve,  thus  forming  the  inner  boundary 
of  the  hollow  at  the  bend  of  the  elbow ;  inferiorly,  it  is  parallel  to 
the  anterior  edge  of  the  supinator  breVis,  which  it  covers  a  little. 
In  action  it  turns  the  radius  upon  the  ulna  from  without  inwards, 
and  thus  pronates  the  hand. 

Flexor  Carpi  Radialis  is  long,  fusiform,  thick,  fleshy  above, 
thin  and  tendinous  below,  situated  internally  to  the  pronator  teres. 
It  arises  above  from  the  inner  condyle  of  the  humerus  by  a  common 
tendon ;  anteriorly,  from  the  aponeurosis  of  the  fore-arm ;  posteriorly, 
from  an  aponeurotic  septum,  separating  it  from  the  flexor  sublimis, 
and  which  afterwards  descends  some  way  upon  its  posterior  surface ; 
externally  and  internally,  from  two  similar  partitions  which  separate 
it,  in  those  two  directions,  from  the  pronator  teres  and  palmaris 
loogus.  Its  fibres  form  a  bundle,  large  in  the  middle  and  slender  at 
its  extremities ;  they  descend  outwaids,  and  near  the  upper  third  of 
the  fore-arm,  form  a  tendon,  which  descends  in  the  original  direction 
of  the  muscle,  passes  over  the  wrist,  enters,  behind  the  abductor 
and  opponens  poUicis,  a  groove  of  the  trapezium^  in  which  it  is  re- 
tained by  a  ligamentous  sheath  and  by  a  small  prolongation  of  its 
own  fibres,  and  is  attached  to  the  fore-part  of  the  upper  extremity 
of  the  second  metacarpal  bone.  The  tendon  cannot  be  fully  traced 
to  its  termination  until  the  muscles  of  the  hand  have  been  dissected. 

The  anterior  surface  of  the  flexor  carpi  radialis  is  covered,  externally 
by  the  snphiator  longus,  and  in  die  rest  of  its  extent  by  the  aponeurosis 
of  the  fore-arm. 

The  posterior  is  applied  upon  the  flexor  digitorum  perforatus,  flexor 
longus  pollicis  muscles,  and  the  wrist-joint.  Its  two  edges  are  con- 
nected above  with  the  pronator  teres  and  palmaris  longus.  In  the 
lower  third  of  the  arm  the  radial  artery  will  be  found  between  the 
tendon  of  this  muscle  and  that  of  the  supinator  longus.  In  action  it 
bends  the  hand  upon  the  fore-arm,  turning  it  a  little  inwards. 

Palmaris  Lonous— PUced  internally  to  the  preceding,  arises 
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above  from  the  inner  condyle  by  the  common  tendon ;  behind,  exter- 
nally and  internally,  from  aponeurotic  partitions  which  that  tendon 
sends  between  it  and  the  flexor  perforatus  and  flexor  carpi  radialis ; 
anteriorly,  from  the  aponeurosis  of  the  fore-arm.  The  fleshy  fibres 
descend  vertically,  and  terminate  by  a  thin,  flat,  slender  tendon, 
which  loses  itself  in  the  upper  part  of  the  palmar  aponeurosis,  often 
sending  some  fibres  to  the  anterior  annular  ligament  of  the  wrist.  Its 
two  edges  are  united  above,  the  one  with  the  flexor  carpi  radialis,  the 
other  with  the  flexor  perforatus,  which  muscle  it  also  covers.  In 
action  it  stretches  the  palmar  aponeurosis,  and  bends  the  hand  on  the 
fore-arm. 

Flexor  Carpi  Ulnaris. — Situated  internally  to  the  preceding 
muscles,  at  the  fore  part  of  the  inner  edge  of  the  K>re-arm,  long,  thin, 
flat,  semi-pennifonn,  broader  above  than  below,  arises  frt>m  the  inner 
condyle  of  the  humerus  by  the  common  toidon,  and  from  the  inner 
side  of  the  olecranon;  between  these  two  origins  the  ulnar  nerve 
passes,  covered  by  an  aponeurosis,  which  goes  from  the  one  to  the 
other.  It  also  takes  origin,  extcnially,  rcom  a  short  aponeurotic 
septum,  which  separates  it  from  the  flexor  perforatus;  intemallv, 
from  the  aponeurosis  of  the  fore-arm,  which  presents  for  this  attach- 
ment very  distinct  and  strong  fibres,  proceeding  to  the  posterior  edge 
of  the  ulna,  and  there  fix  the  muscle  over  a  great  extent.  From 
these  different  points  the  fleshy  fibres  descend,  the  outer  nearly 
vertically,  the  inner  obliquely  forwards  and  outwards.  The  first 
terminate  at  the  upper  extremity,  the  others  along  the  whole  posterior 
surface  of  a  long  tendon,  which,  however,  only  becomes  free  from 
muscular  fibres  at  the  lowest  part  of  the  fore-arm,  and  is  inserted 
into  the  pisiform  bone.  At  its  termination  some  fibres  are  detached 
from  it, 'of 'which  one  set  descends  before  the  abductor  and  flexor 
minimi  digiti,  while  the  others  pass  over  the  ulnar  artery  and  nerve, 
to  be  continued  into  the  upper  part  of  the  anterior  annular  ligament 
of  the  wrist.  This  muscle  coven  the  flexor  perforatus,  the  ulnar 
artery  and  nerve,  and  the  pronator  quadratus. 

Its  outer  edge  is  united  above  with  the  flexor  perforatus,  fr^om 
which  it  is  separated  below  by  an  interval,  where  the  ulnar  nerve 
and  vessels  are  seen,  and  thus  the  tendon  forms  a  guide  to  ascertain 
die  position  of  the  artery. 

In  action  it  bends  the  hand  upon  the  fore-arm,  inclining  it  a  little 
towards  the  ulna. 

Divide  the  last  three  muscles  described,  reflect  their  tendons 
towards  their  insertion,  and  proceed  with  the  dissection  of  the 

Flexor  Dioitoruh  StmLuas  or  Perforatus.  —  Elongated, 
thick,  and  flattened.  Simple  above,  separating  into  four  tendons  below ; 
arising  from  the  inner  condyle  by  the  common  tendon,  from  the 
internal  lateral  ligament  of  the  elbow-joint,  frt>m  the  coronoid  process 
of  the  ulna,  from  two  aponeurotic  partitions  which  exist  between  it 
and  the  flexor  carpi  ulnaris  internally,  and  the  pronator  teres,  palmaris 
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longus,  and  flexor  carpi  radialis  anteriorly.  From  these  different 
points  there  proceeds  a  rather  thin,  fleshy  bundle,  which  descends  a 
Uttle  obliquely  outwards,  and  receives  another  broad,  thin,  and  flat 
muscular  plane,  which  comes  from  the  anterior  edge  of  the  radius, 
where  it  is  attached  by  distinct  aponeurotic  fibres,  between  the 
supinator  brevis  and  flexor  longus  pollicis.  The  muscle  then  increases 
in  breadth  and  thickness,  and  is  frequently  further  augmented  by 
another  portion.  Arising  separately  from  the  inner  condyle,  it  descends 
vertically,  and  soon  divides  into  four  portions,  which  proceed  one  to 
each  of  the  last  four  fingers.  Two  are  anterior,  united  to  each  other 
by  their  edges,  and  belong  to  the  middle  and  ring  fingers;  two 
posterior,  one  for  the  fore-finger,  the  other  for  the  little  finger ;  the 
latter  is  the  smallest,  while  that  of  the  middle  finger  is  the  broadest 
and  thickest.  They  are  all  terminated  by  tendons  porportioned  to  their 
size,  which  are  connected  together,  and  with  those  of  the  flexor 
perforans,  by  loose  cellular  tissue.  These  four  tendons  pass  into  the 
concavity  presented  by  the  anterior  aspect  of  the  carpus,  and  are 
tiiere  kept  down  by  the  annular  ligament,  beneath  which  they  separate 
from  each  other  to  descend  into  the  palm,  behind  the  palmar  apo- 
neurosis, and  before  the  tendons  of  the  flexor  perforans  and  the  lum- 
bricales.  They  then  enlarge  a  little,  are  enveloped  by  a  loose  cellular 
sheath,  and  engaged  towards  the  heads  of  the  metacarpal  bones, 
between  partitions  formed  by  the  pahnar  aponeurosis,  and  are  lodged 
in  a  groove  which  the  anterior  surface  of  the  phalanges  presents, 
where  they  are  retained  by  a  peculiar  fibrous  sheath,  only  one  of 
which  should  be  opened  at  this  stage  of  the  dissection.  Before 
arriving  at  these  sheaths,  the  toidons  exhibit  the  appearance  of  a 
middle  longitudinal  division,  and  present  posteriorly  a  sort  of  concave 
channel,  which  receives  the  corresponding  tendons  of  the  flexor  pro- 
fundus ;  but,  towards  the  lower  part  of  the  first  phalanges,  they  split 
in  the  middle  to  afford  a  passage  to  these  latter,  and  divide  into  two 
portions,  which  separate  at  first,  then  turn  and  approach  each  other, 
so  as  to  form  anteriorly  a  second  channel,  whidi  is  filled  by  the  tendon 
of  one  of  the  portions  of  the  flexor  profundus.  These  two  portions 
unite  towards  the  articulation  of  the  proximal  and  middle  phalanges, 
and  send  off  to  each  other  small  fibrous  bands  which  decussate. 
Lastly,  they  separate  again,  contract,  and  tenninate  on  the  sides  of 
the  anterior  surface  of  the  middle  phalanx,  near  its  centre.  At  their 
first  separation  these  portions  are  attached  to  the  anterior  suiface  of 
the  proximal  phalanges  by  one  or  two  long  and  slender  ligamentous 
bridles.  This  muscle  covers  the  flexor  profundus^  flexor  longus  pollids, 
the  median  nerve,  the  ulnar  artery,  the  lumbricales  muscles,  and  the 
phalanges  of  the  fingers.  In  action  it  bends  the  middle  phalanges 
upon  &e  proximal,  and  the  latter  upon  the  metacarpal  bones,  and, 
.lastly,  the  hand  upon  the  fore-arm. 

The  fibrous  sheaths  of  the  fingers  form,  with  the  anterior  snrfiice 
of  the  phalanges,  a  true  canal,  half  bony  and  half  fibrous,  which 
lodges  portions  of  each  of  the  tendons  of  the  two  fiexor  muscles. 
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They  commenoe  beneath  the  inferior  metacarpal  ligament,  from  which 
several  fibres  are  sent  off  to  join  them,  and  terminate  at  the  distal  phalanx, 
by  interlacing  with  the  expansion  of  the  tendon  of  the  flexor  profnndas, 
being  in  their  whole  extent  attached  along  the  edges  of  the  phalanges. 

The  anterior  suiiaoe  is  covered  by  the  skin  and  collateral  vessels  of 
the  fingers ;  the  posterior  is  smooth,  and  lined  bv  a  synovial  barsa. 
The  tissue  of  these  sheaths  is  compact ;  they  are  formed  of  interlaced 
transverse  fibres,  of  a  pearly  colonr,  and  very  thick  at  the  middle  of 
the  proximal  and  middle  phalanges,  but,  opposite  their  articulation,  dis- 
appear entirely,  so  as  to  leave  the  synovial  bursa  exposed.  The  latter 
proceeds  firom  the  wall  of  the  sheaths  over  the  tendons,  forming  above 
and  below  very  distinct  culs  de  sac,  and,  having  enveloped  these  tendons, 
is  reflected  posteriorly  to  the  anterior  surface  of  the  phalanges  by  a 
triangular  fold,  formed  by  two  lamime  placed  back  to  back.  The 
separation  which  exists  between  the  two  terminal  slips  of  the  tendons 
of  the  flexor  perforatus  is  filled  by  prolongations  of  the  bursa.  Divide 
the  flexor  sublimis  about  its  middle,  and  make  a  careful  section  mesially, 
in  the  axis  of  the  arm,  of  the  anterior  retinaculum.  The  fibrous  sheaths 
of  all  the  fingers  may  now  be  slit  up. 

Flexor  DxorrORUif  Profundus,  or  Perforans,  is  a  thick,  flattened, 
elongated  muscle,  simple  and  fleshy  above,  separated  into  four  tendons 
below.  It  arises  from  the  upper  three-fourths  of  the  anterior  surfiice 
of  the  ulna,  and  from  the  interosseous  membrane  below  the  coronoid 
process,  where  it  bifurcates  so  as  to  surround  the  insertion  of  the 
brachialis,  sending,  at  the  same  time,  a  prolongation  over  the  sides  of 
the  olecranon ;  it  also  arises  from  the  aponeurosis  which  goes  from  the 
flexor  carpi  ulnaris  to  the  ulna,  and  from  the  upper  third  of  the  inner 
suiiace  of  that  bone. 

From  these  different  origins,  which  are  all  aponeurotic,  the  muscle, 
thin  at  first,  thicker  in  the  middle,  and  becoming  thin  again,  desooids 
vertically,  and  divides  into  four  portions,  the  three  inner  of  which  are 
not  very  distinct.  Each  of  these  portions  is  terminated  by  a  broad 
tendon,  separatsd  into  several  slips  concealed  in  the  substance  of  the 
fleshy  fibres,  and  appearing  upon  their  anterior  surface,  toward  the 
middle  of  the  fore^arm.  These  tendons  become  free  near  the  anterior 
retinaculum,  under  which  thev  pass,  along  with  those  of  the  flexor 
sublimis,  into  the  pahn,  where  they  descend,  separating  from  each  other. 
At  first  round,  and  giving  rise  to  the  lumbricales,  they  become  broader 
towards  the  articulations  of  the  proximal  phalanges  with  the  metacarpal 
bones,  present  traces  of  a  longitudinal  (Uvision,  pass  into  the  fibrous 
sheaths  of  the  fingers,  through  the  fissure  in  the  tendons  of  the  flexor 
perforatos,  lodged  in  the  channels  which  limit  it  above  and  below,  and 
are  at  length  inserted,  previously  becoming  flat,  into  the  fore  part  of 
the  distal  phalanges  of  the  fingers.  It  covers  the  fore  and  inner  surfaces 
of  the  ulna,  the  interosseous  ligament,  the  pronator  quadratus,  the 
wrist-joint,  the  fore  part  of  the  metacarpus,  the  flexor  brevis,  and 
abductor  pollids,  and  the  last  two  palmar  interossei  muscles. 
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Its  outer  edge  corresponds  above  to  the  inferior  interosseous  artery. 
In  action,  it  bends  the  distal  phalanges  upon  the  middle,  the  latter  upon 
the  proximal,  and  these  upon  the  metacarpus,  and  the  hand  upon  the 
fore-arm. 

The  accessory  muscles  of  the  deep  flexors  are  called  lumbricales. 
These  muscles  occupy  the  middle  palmar  region,  but  had  better  be 
described  here. 

The  lumbricales  are  four  small,  slender,  elongated,  fusiform,  fleshy 
bundles,  situated  in  the  palm  of  the  hand,  and  distinguished  into  flrst, 
second,  third,  and  fourth,  according  to  their  relative  position,  counting 
from  the  radial  to  the  ulnar  side  of  the  arm ;  they  duninish  in  size  in 
the  same  order.  They  arise  towards  the  upper  part  of  the  hand ;  the 
first  from  the  fore  and  outer  part  of  the  tendon  of  the  flexor  profundus, 
which  goes  to  the  fore  finger ;  the  three  following  from  the  separation 
of  the  other  tendons  of  the  same  muscle,  so  as  to  be  attached  to  two 
of  them  at  once.  Thence  they  descend,  following  different  directions ; 
the  middle  two  vertically,  the  outer  outwards,  and  the  inner  inwards ; 
and  having  arrived  at  the  outer  side  of  the  articulation  of  the  meta- 
carpal bones  with  the  proximal  phalanges  of  the  fingers,  they  become 
very  thin,  and  terminate  by  flattened  tendons,  which  proceed  behind  the 
three  phalanges,  become  broader,  join  the  tendons  of  the  corr^ponding 
interossei,  and  go  along  with  them  to  be  inserted  into  the  outer  edge 
of  the  tendons  of  the  extensor  digitorum  communis.  These  tendons 
vary  very  much  in  their  dispositions ;  they  frequently  divide  into  two, 
and  one  of  their  branches  is  attached  to  the  phalanx ;  covered  anteriorly 
by  the  tendons  of  the  flexor  digitorum  sublimis,  bv  the  palmar  aponeu- 
rosis, and  by  the  collateral  vessels  and  nerves  of  uie  fingers. 

The  posterior  surface  lies  upon  the  interossei,  the  inferior  transverse 
metacarpal  ligament,  and  the  phalanges.  In  action  they  bend  the 
fingers  upon  the  metacarpus,  carry  them  a  little  outwards,  and  fix  the 
tendons  of  the  extensor  communis  digitorum.  The  tendons  of  the  flexor 
sublimis  and  profundus,  and  the  lumbricales,  separate  the  superficial 
palmar  from  {he  deep  palmar  arch. 

The  Flexor  Lonqus  Polucis  Manus  is  elongated,  thin,  flattened, 
thicker  internally  than  externally,  situated  upon  Uie  radius,  from  the 
upper  three-fourths  of  the  anterior  upper  sur&oe  of  which  it  arises  by 
short  aponeurotic  fibres,  as  well  as  from  the  neighbouring  portion  ol 
the  interosseous  membrane,  and  even  frequently  from  the  coronoid 
process  of  the  ulna,  by  a  particular  prolongation,  fleshy  in  the  middle, 
and  tendinous  at  its  extremities.  The  fleshy  fibres,  which  are  all 
oblique,  and  about  an  inch  long,  form  a  bundle,  which  descends  verti- 
cally, and  is  inserted  at  the  back  part  of  a  tendon,  which  it  accompanies 
until  opposite  the  pronator  quadratus.  This  tendon  then  becomes  free 
and  rounded,  and  passes  before  the  carpus,  under  the  annular  h'gament, 
with  the  tendons  of  the  two  common  flexor  muscles.  It  then  desceuds 
obliquely  outwards,  between  the  two  portions  of  the  flexor  brevis 
poinds,  passing  between  the  two  sesamoid  bones.    It  now  passes  into 
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the  fibrous  sheath  of  the  thumb,  and  terminates  by  bemg  expanded 
over  the  anterior  surface  of  the  distal  phalanx  of  the  thumb. 

The  anterior  surface  is  covered  by  the  flexor  digitorum  snblimis, 
flexor  carpi  radialis,  and  supinator  longus  muscles,  the  radial  artery, 
and  the  anterior  retinaculum. 

The  posterior  surface  Ues  upon  the  radius,  part  of  the  interosseous 
membrane,  the  pronator  quadratus,  the  wrist-joint,  the  fore  part  of  the 
carpus,  and  the  flexor  brevis  poUicis. 

The  inner  edge  lies  upon  the  flexor  digitorum  profundus.  In  action 
it  bends  the  distal  phalanx  of  the  thumb  upon  the  proximal,  and  that 
upon  the  corresponding  metacarpal  bone,  and  the  latter  upon  the 
carpus.  This  muscle  and  the  preceding  may  now  be  cut  across,  which, 
with  a  little  dissection,  will  expose  the 

Pronator  Quadratus,  of  a  quadrilateral  form,  thin,  and  flat.  It 
lies  upon  the  lower  part  of  the  fore-arm,  and  arises  by  a  very  thin 
aponeurosis  expanded  over  its  inner  third,  from  the  lower  fourth  of  the 
anterior  surface  and  inner  edge  of  the  ulna,  passes  transversely  out- 
wards, and  terminates  at  the  fore  part  of  the  lower  fourth  of  the  radius 
by  an  indistinct  aponeurosis. 

Its  anterior  surface  is  covered  by  the  flexor  digitorum  profundus, 
flexor  longus  pollicis,  flexor  carpi  radialis,  and  flexor  carpi  ulnaris 
muscles,  and  by  the  radial  and  ulnar  arteries. 

The  posterior  sur&ce  covers  the  two  bones  of  the  fore-arm,  and 
the  lower  part  of  the  interosseous  membrane.  In  action  it  turns 
the  radius  upon  its  axis  from  without  inwards,  and  thus  pronates 
the  hand. 

The  remaining  muscles  on  the  flexor  aspect  are  mostly  confined  to 
the  pakn  of  the  hand,  and  are  geneimlly  esteemed  difficult.  I  hare 
seldom  seen  the  student  in  his  first  year  nuJce  much  of  them. 

Abductor  Pollicis. — Short,  triangular ;  arises  externally  by  short 
aponeurotic  fibres,  from  the  anterior  sur£eu)e  of  the  os  scaphoides ;  inter- 
nally, from  the  anterior  retinaculum.  Thence  it  descends  obliquely 
outwards ;  its  fibres  converge  towards  each  other,  and  terminate  by 
a  short  and  flat  tendon,  concealed  at  first  in  their  substance,  after- 
wards receiving  a  portion  of  the  flexor  brevis  pollicis,  and  inserted 
at  the  outer  edge  of  the  upper  extremity  of  the  proximal  phalanx  of  the 
thumb,  over  the  back  of  which  it  transmits  some  aponeurotic  fibres  to 
the  tendon  of  the  extensor  secundi  intemodii  pollicis.  Anteriorly 
covered  by  a  portion  of  the  palmar  aponeurosis,  and  by  the  skin ; 
posteriorly  it  covers  the  opponens  and  flexor  brevis  pollicis.  In  action 
it  abducts  the  thumb.  Divide  the  abductor  about  the  middle,  and 
reflect  the  two  portions :  this  will  expose — 

Opponens  or  Flexor  Ossis  Metacarpi  Polucib. — Triangular, 
arising  internally  from  the  fore  part  of  the  anterior  retinaculum,  by 
long  aponeurotic  fibres ;  externally  from  the  outer  edge  of  the  groove 
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ID  the  tnipeiimn -,  and  posleriorly  firom  an  aponrarotic  Kptiun,  Inter- 
pDMd  betvccn  it  and  tfae  Aeior  brerii  pollids.  From  Uieie  different 
fttcfa  the  Beahy  fibm,  which  Bre  to  much  the  longer  and  more  oblique 
the  loner  they  an,  proceed  downwards  and  outwards,  and  terminate 
bj  short  apoaenroseB  iJI  along  the  outer  edge  of  the  fint  metacarpal 
bone,  and  aametinics  partially  on  the  tendon  of  the  eiteiuor  ouis 
meUcaqri  poUida  ;  anteriorly,  partly  corered  bf  the  preceding mnscle, 
and  bj  the  ikin;  poattrioHy,  appliol  upon  the  anterior  retinacolum, 
the  aiticolation  of  the  trapezium  with  the  Gnt  mctjuai]nl  bone,  part 
of  tfae  anterior  lorface  of  the  Utter  bone,  and  the  tieioi  brevia  poliicii 
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Iraost  uniformly  inseparablr  connected  with  tl  .  .  .. 
portion  of  the  Seior  breri^  pollicia.  'Hieir  separation,  therefore,  ia 
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Flexor  Breyib  Pollicis. — ^Within  and  beneath  the  two  preceding 
mnscles,  short,  of  an  irregular  form,  and  bifurcated  at  its  two  extre- 
mities, this  muscle  has  two  separate  origins.  One  arises  anteriorly 
and  externally  &om  the  fore  and  under  part  of  the  anterior  retinaculum, 
from  the  trapezium,  and  from  an  aponeurotic  septum  interposed 
between  it  and  the  opponens  pollicis.  The  other  origin,  which  is 
posterior,  is  from  the  lower  part  of  the  os  magnum,  from  the  upper 
extremity  of  the  third  metacarpal  bone,  and  from  the  ligaments  by 
which  they  are  united.  The  two  portions  of  the  muscle  descend  out- 
wards, separated  at  first  firom  each  other,  but  soon  united  behind  the 
tendon  of  the  flexor  longus  pollids,  to  which  they  afford  a  longitudinal 
channel.  Arrived  at  the  lower  extremity  of  the  first  metacaipal  bone, 
they  separate  anew ;  the  outer  joins  the  tendon  of  the  abductor  pollicis, 
and  is  attached  to  the  fore  part  of  the  upper  extremity  of  the  proximal 
phalanx  of  the  thumb,  and  to  the  outer  sesamoid  bone  of  its  articula- 
tion ;  the  inner  is  united  to  the  summit  of  the  adductor  pollicis,  and 
in  like  manner  goes  to  be  attached  to  the  phalanx  and  to  the  inner 
sesamoid  bone.  These  two  insertions  take  place  by  a  pretty  strong 
tendon.  Anteriorly,  covered  at  the  middle  by  the  tendon  of  ihe 
flexor  pollicis;  internally,  by  those  of  the  flexor  profundus  and  by 
the  first  two  lumbricales;  externally,  by  an  aponeurosis,  the  skin, 
and  abductor  pollicis. 

The  posterior  surface  corresponds  to  the  first  metacarpal  bone,  to 
the  first  two  dorsal,  and  to  the  first  palmar  interossel  and  tendon  of 
the  flexor  carpi  radialis. 

Its  outer  edge  joins  the  opponens  pollicis,  and  the  nrner  the 
adductor.  In  action  it  bends  the  proximal  phalanx  of  the  thumb 
upon  the  first  metacarpal  bone,  and  the  latter  upon  the  trapezium. 

Adductor  Pollicis,  broad,  thin,  and  triangular,  is  still  more 
deeply  seated  than  the  flexor  brevis.  It  arises  from  the  inferior  three 
fourths  of  the  anterior  surface  of  the  third  metacarpal  bone,  between 
two  of  the  interosseous  muscles,  by  short  aponeuroses,  to  which  the 
fleshy  fibres  succeed,  which  descend  outwards  converging,  and  terminate 
in  a  tendon  united  to  that  of  the  preceding  muscle,  and  attached, 
along  with  it,  to  the  inner  and  upper  part  of  the  proximal  phalanx  of 
the  Uiumb.  It  often  sends  a  fibrous  prolongation  to  the  tendon  of  the 
extensor  secundi  intemodii  pollicis ;  anteriorly^  covered  by  the  tendons 
of  the  flexor  profundus,  the  first  two  lumbricales,  and  the  skin; 
posteriorly,  corresponding  to  the  first  three  interossei,  and  also  to  the 
skin.  In  action  it  carries  the  thumb  inwards,  and  brings  it  near  the 
other  fingers. 

Adductor  (Abductor)  Minimi  Diom,  flat,  broader  at  its  middle 
part  than  at  the  extremities ;  arises  from  iJie  anterior  and  inferior  parta 
of  the  OS  pisiforme,  by  aponeurotic  fibres,  continuous  with  the  tendons 
of  the  flexor  carpi  ulnaris.  Thence  it  descends  along  the  inner 
edge  of  the  fifth  metacarpal  bone,  and  is  attached  to  the  inner  side  of 
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(he  nppfr  eitremity  of  the  proiioal  phalani  of  the  little  finger,  by  ■ 
teoiloii,  which  ii  united  to  that  of  the  flexor  brerie,  and  Bends  Mine 
fibra  to  join  (he  inner  edge  of  the  tendon  of  its  eiteniora :  anteriorly, 
covered  hy  the  paltnsm  brerii,  ■  very  thin  aponeoroaiB,  and  the 
intf|nimei>t4 :  pmttnorly,  covering  the  opponena  minimi  digit).  In 
action  it  carrier  the  little  iin^r  inwards  and  forwards,  and  sepantea 
it  from  the  other  fingeni.  Betaeh  this  mujcle  from  the  pinibnn  bone, 
and  reflect  it. 

Flexor  Brbvib  Humn  Dioiri,  thin  and  Darrow,  : 
aponeurows  from  the  anterior  retinacutum,  and  anterior  M  ^ 
process  of  the  OS  nncifonne,  descends  outwards,  unites  to  the  oDter 
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i,  tlH  abdndor  Imlkii,  wblii  li  »1»  an  lnleroi««iii  miuclc 
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Opfonbnb  Mivdu  Dioiti  (Adductor  ossis  metacarpi  of  Cloquet) 
has  nearly  the  same  fonn  and  disposition  as  the  opponens  pollids. 
Haying  the  same  origins  as  the  preceding  muscle,  its  fleshy  fibres,  so 
much  longer  and  more  oblique  the  lower  they  are,  descend  inwards, 
and  terminate  along  the  inner  edge  of  the  fifth  metacarpal  bone,  by 
distinct  aponeurotic  fibres. 

Its  anterior  sur&ce  corresponds  to  the  adductor  and  flexor  brevis  of 
the  little  finger,  and  an  aponeurotic  expansion  sent  off  by  the  tendon 
of  the  extensor  carpi  ulnaris. 

The  posterior  surfiux  is  applied  upon  the  last  interosseous  muscle, 
the  fifth  metacarpal  bone,  and  the  tendon  of  the  flexor  sublimis.  In 
action  it  carries  the  fifth  metacarpal  bone  forwards  and  outwards,  thus 
augmenting  the  cavity  of  the  palm  of  the  hand.  Most  of  the  soft  parts 
may  now  be  so  far  removed  as  to  expose  the  interossei  muscles ;  but 
previous  to  this,  the  student,  if  advanced  in  his  studies,  may  re-examine 
the  arteries  and  nerves  of  the  arm,  fore-arm,  and  hand, 

Interossei. — These  muscles  occupy  the  intervals  between  the 
metacarpal  bones,  and  are  divided  into  two  sets,  palmar  and  dorsal. 

The  Palmar  interossei, — The  first  palmar  is  thin  and  prismatic, 
arises  from  the  two  upper  thirds  of  the  inner  side  of  the  second  meta- 
carpal bone,  and,  from  the  ligaments  by  which  that  bone  is  connected 
with  the  trapezoides,  forms  a  tendon,  appearing  sooner  internally  than 
extemaUy,  which  is  inserted  into  the  inside  of  the  upper  extremity  of 
the  proximal  phalanx  of  the  index,  and  to  the  extensor  tendon  of  the 
same  finger;  anteriorly,  covered  by  the  flexor  brevis  and  adductor 
poUids;  internally,  corresponding  to  the  second  dorsal  interosseous 
muscle.     It  carries  the  fore-finger  inwards. 

Th^  sSfsond  palmar  interosseous  muscle  is  also  prismatic,  arises  from 
the  two  anterior  thirds  of  the  outer  surface  of  the  fourth  metacarpal 
bone,  and  from  the  ligaments  by  which  it  is  connected  with  the  neigh- 
bouring bones. 

Its  inferior  tendon  is  attached  to  the  outer  side  of  the  praximal 
phalanx  and  extensor  tendon  of  the  ring-finger ;  covered  anteriorly  by 
the  lumbricales  and  the  tendons  of  the  flexor  profundus.  It  carries  the 
ring-finger  outwards. 

The  third  palmar  interosseous  muscle  is  of  the  same  form  as  the 
others,  and  inserted  into  the  two  anterior  thirds  of  the  outer  surface 
of  the  fifth  metacarpal  bone,  and  into  the  ligaments  by  which  it  is 
connected  with  the  os  unciforme.  Its  tendon  is  attached  to  the  out- 
side of  the  upper  extremity  of  the  proximal  phalanx,  and  of  the  extensor 
tendon  of  the  little  finger. 

Its  anterior  surfitce  is  covered  by  the  opponens  minimi  digiti ;  the 
outer  oorresponds  to  the  fourth  doiya]  interosseous  muscle.  It  carries 
the  little  finger  outwards. 

The  Dorsal  interossei  are  four  in  number : — 

The  first  is  the  largest  of  the  interossei,  and  is  sometimes  called  the 
abductor  indicis.    It  is  of  a  triangular  form,  thin  and  flat,  and  arises 
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aloDg  the  outer  edge  of  the  second  metacarpal  bone,  and  from  the 
upper  half  only  of  the  inner  edge  of  the  first,  as  well  as  from  the  liga- 
ments which  connect  those  bones  with  the  trapezium.  Between  these 
two  origins  there  exists,  superiorly,  an  interval  through  which  the 
radial  artery  passes,  forming  a  remarkable  analogy  wi&  what  takes 
|dace  in  the  foot.  The  two  fasciculi  which  arise  from  them  unite,  and 
terminate  in  a  tendon  partly  attached  to  the  outside  of  the  upper 
extremity  of  the  proximal  phalanx,  partly  to  the  extensor  tendon  of 
the  index. 

Its  posterior  sur&oe  is  covered  by  the  skin ;  the  anterior  by  the 
first  lumbricalis,  the  flexor  brevis,  and  abductor  pollids,  and  by  the 
akin.  It  draws  the  fore-finger  outwards  and  the  first  metacarpal 
bone  forwards. 

The  second  dorsal  interosseous  muscle  has  the  form  of  a  triangolar 
prism,  arising  from  the  inner  side  of  the  second  metacarpal  bone, 
behind  the  origins  of  the  first  palmar  interosseous  muscle  (separated 
by  a  thin  cellular  line),  from  the  outer  side  of  the  third  metacarpal 
bone,  and  from  the  ligamoits  which  connect  these  bones  with  each  other 
and  with  the  neighbouring  bones. 

Its  upper  extremity  is  perforated  for  the  passage  of  an  artery. 

The  lovoer  is  terminated  by  a  tendon,  which,  like  the  preceding,  is 
attached  to  the  outer  side  of  the  proximal  phalanx  of  the  middle  finger 
and  of  its  extensor  tendon. 

Its  posterior  surface  is  covered  by  the  skin  and  the  tendons  of  the 
extensor  muscles  of  the  fore-finger,  as  well  as  by  an  aponeurosis  whidi 
pa^es  from  the  second  metacarpal  bone  to  the  third. 

The  anterior  surface  is  narrow  and  concealed  under  the  flexor  brevis 
and  adductor  pollids.    It  carries  the  middle  finger  forwards. 

The  third  dorsal  interosseous  muscle  has  the  same  form  as  the  pre- 
ceding. It  arises  from  the  inner  side  of  the  third  metacarpal  bone, 
from  the  posterior  part  of  the  outer  side  of  the  fourth,  and  the  liga- 
ments by  which  they  are  connected.  At  its  upper  part  it  is  bifturcated 
for  the  passage  of  an  arterv.  Below,  it  terminates,  like  the  others,  in 
a  tendon  which  is  attached  to  the  inner  side  of  the  upper  extremity  of 
the  proximal  phalanx,  and  of  the  extensor  tendon  of  the  middle  finger. 

Its  posterior  surface  is  covered  by  the  skin  and  tendons  of  the  com- 
mon extensor  of  the  fingers.    It  carries  the  middle  finger  inwards. 

The  fourth  dorsal  interosseous  muscle  is  triaagular  and  prismatic, 
and  arises  from  the  whole  inner  side  of  the  fourth  metacarpal  bone, 
and  from  the  posterior  part  of  the  outer  edge  of  the  fifth,  as  well  as 
from  the  ligamoits  by  which  they  are  connected. 

Its  upper  extremity  is  traversed  by  an  artery;  the  lower  terminates 
in  a  tendon  which  is  attached  by  the  inner  side  of  the  ring-finger. 

Its  posterior  surface  is  coverad  by  an  aponeurosis  which  goes  from 
the  fourth  to  the  fifth  metacarpal  bone,  by  the  extensor  tendons  of  the 
little  finger,  and  by  the  skin ;  the  anterior  is  concealed  above,  beneath 
the  Interosseous  muscle  of  the  little  finger,  and  appears  below,  between 
it  and  the  second  palmar  interosseous  muscle.    In  action  it  carries  the 
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ring-finger  inwards.  Thus  all  the  pahnar  interossei  hare  single,  and 
all  the  dorsal  have  double  origins.  From  their  connexions  with  the 
tendons  of  the  extensors  of  the  fingers,  the  interossei  and  lumbricales 
may  contribute  to  extend  the  imgers. 


MUSCLES  OF  THE  ABDOMEN  AXD  PELVIS. 
DISSECTION  OF  THE  MUSCULAR  WALLS  OF  THESE  CAVITIES. 

These  cavities  form  but  one  internally,  as  may  be  seen  by  inspecting 
the  skeleton ;  and  to  be  understood  they  must  be  dissected  as  one  as 
well  in  the  male  as  female.  It  is  usual  to  divide  the  structures  to  be 
now  examined  into  containing  and  contained  parts.  The  first  form 
the  osseous  and  muscular  parietes  or  walls ;  the  second,  the  organs  of 
digestion,  urine,  and  generation  contained  within  the  cavities.  The 
osseous  walls  have  been  already  described ;  in  the  present  section  the 
muscular  parietes  ^1  to  be  considered. 

MUSCLES  OF  THE   ABDOMEN. 

Dissection.  —  Place  a  block  below  the  loins  so  as  to  put  the 
abdominal  muscles  on  the  stretch.  Make  an  incision  through  the 
integuments  mesially,  from  the  ensiform  cartilage  to  the  pubes;  a 
second  from  the  middle  of  this  one  obliquely  upwards  in  the  direction 
of  the  first  false  rib:  dissect  the  flaps,  the  superior  upwards,  the 
inferior  downwards. 

The  pai't  which  first  presents  itself  is  the  superficial  fiscia,  a  full 
history  of  which  is  reserved  for  Ihe  article  "  Fasciae  and  Aponeuroses." 
On  removing  this  fascia  a  second  is  met  with,  viz.  the  fascia  propria 
of  the  muscles  and  their  tendons.  This  ought  to  be  removed  along 
with  the  superficial,  in  order  that  the  muscles  and  their  tendons  be 
properly  displayed.  When  the  surfi&ce  has  been  cleared  of  these  fasciie 
the  external  oblique  muscle  of  the  abdomen  and  its  tendon  are  brought 
into  view.  But  this  tendon  has  been  described  in  two  ways,  tending 
greatly  to  embarrass  the  student  in  his  first  dissection.  By  some  the 
tendon  of  the  external  oblique  muscle  is  viewed  merely  as  a  portion 
of  an  extensive  aponeurosis  (the  abdominal  aponeurosis),  from  which 
spring  the  fleshy  fibres  of  the  external  and  internal  oblique  and  trans- 
verse muscles  of  the  abdomen :  by  others  the  aponeurosis  is  viewed 
merely  as  a  structure  composed  of  three  layers  of  expanded  tendons 
belonging  respectively  to  these  muscles. 

Both  views  are  in  part  correct,  or  at  least  each  possesses  certain 
advantages  over  the  other.  To  view  the  whole  as  an  aponeurosis  is, 
perhaps,  the  simpler  view,  but  not  the  more  systematic.  As  the 
region  requires  being  dissected  frequently  and  with  difierent  views,  I 
shall  here  describe  the  aponeurosis  in  question  as  composed  of  the 
expanded  tendons  of  certain  muscles. 

Obliquus  Abdominis  Extebndb. — Commence  with  the  fleshy 


OBLIQUI  ABDOMINIS  EXTBRKUS  AND  IKTEBNUS.         203 

fibres.  These  arise  from  the  lower  edge  of  the  Sth  and  6th  ribs,  and 
from  the  outer  surface  of  the  7th,  8Ui,  and  9th  ribs,  and  from  the 
lower  edge  of  the  10th,  1 1  th,  and  1 2th,  by  digitations  or  fleshy  bundles ; 
they  proceed  from  these  attachments  downwards  and  forwards,  first, 
to  the  two  anterior  thirds  of  the  outer  edge  of  the  crest  of  the  ilium ; 
secondly,  to  terminate  in  a  broad  tendon  covering  the  anterior  part 
of  the  abdominal  carity,and  forming  the  anterior  layer  of  the  sO'KsJled 
abdominal  aponeurosis. 

This  tendon  is  inseparably  united  to  the  subjacent  tendon,  and 
unites  with  its  fellow  of  the  opposite  side  and  with  those  below  it  in 
the  mesial  plane  of  the  abdomen.  The  line  of  union  is  called  the  linea 
alba,  and  extends  from  the  ensiform  cartilage  to  the  pubes.  The 
umbilicus  is  situated  in  this  line.  Laterally  there  are  two  other  lines 
formed  in  a  similar  way,  called  linese  semilunares :  the  lines  trans- 
verse will  be  afterwards  noticed. 

Inferiorly,  the  tendon  stretches  across  the  groin  from  the  anterior 
and  superior  spinous  process  to  the  pubes :  it  is  to  this  portion  of  the 
tendon  that  so  much  attention  has  been  given  by  suipcal  writers. 

The  inferior  edge  of  the  tendon  is  called  Poupart's  ligament.  There 
it  unites  for  at  least  two-thirds  of  its  extent  with  the  femoral  apo- 
neurosis. Internally,  or  towards  the  pubes,  the  tendon  divides  into 
two  portions ;  the  external  and  inferior  is  attached  to  the  tubercle  or 
tuberosity  of  the  pubes,  sending  a  prolongation  outwards  along  the 
crest  called  the  ligament  of  Gimbemat ;  the  upper  and  inner  to  the 
crest  or  upper  margin  of  the  body  of  the  pubic  bone.  These  separate 
attachments  leave  between  them  a  truncated  triangular  aperture  or 
ring,  through  which  pass  in  the  male  the  spermatic  cord  and  cre- 
master  muscle;  in  the  female,  the  round  ligament  of  the  uterus. 
The  **  ring,"  or  aperture,  has  also  been  called  ihe  external  abdominal 
ring  or  aperture,  to  distinguish  it  from  another,  deeper  and  placed 
further  outwards.  The  portions  of  the  tendon  forming  the  ring  are 
called  the  outer  and  inner  pillars  of  the  ring :  on  three  sides  the  aper- 
ture is  bounded  by  the  tendon ;  on  the  fourtii  by  the  pubes.  Many 
small  vascular  openings  are  scattered  throughout  the  tendon. 

The  larger  aperture  just  described  leads  into  the  inguinal  canal ;  a 
part  which  will  be  hereafter  described  minutely.* 

Action. — The  external  oblique,  besides  supporting  and  compressing 
the  abdominal  viscera,  acts  as  a  muscle  of  expiration  antagonistic  of 
the  diaphragm. 

Obuquus  Abdohinis  Internus. — Dissection, — ^To  expose  this 
muscle,  cut  through  the  external  oblique  where  it  lies  on  the  ribs ; 
raise  up  the  posterior  edge  and  detach  the  muscle  also  from  the  crest 
of  the  ilium.  Carry  an  incision  across  the  tendon  towards  the  linea 
alba,  sufficiently  high  up  to  the  abdominal  ring  and  pillars :  leaving 
them  entire,  reflect  this  lower  portion  for  the  present  downwards 
towards  the  thigh.    Clear  the  fibres  of  the  internal  oblique  from  behind 

*  See  the  CSiapter  on  the  Digestive  Oisaos. 
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forwards  and  from  below  upwards.  Remove  the  tendon  of  the  external 
oblique  as  far  as  the  union  with  that  of  the  internal  will  admit  of. 

Arises,  fleshy  and  tendinous,  from  a  small  portion  of  the  lumbar 
fascia ;  from  the  anterior  three>fourths  of  the  middle  of  the  crest  of 
the  ilium ;  and  from  the  inner  side  of  Poupart's  ligament,  or  lower 
part  of  the  tendon  of  the  external  oblique. 

From  these  origins  the  muscle  proceeds  in  three  directions — up- 
wards, inwards,  and  dovmwards.  It  terminates,  1st,  by  fleshy  fibres 
in  the  lower  edge  of  the  cartilage  of  the  Ust  rib,  and  of  the  11th,  10th, 
and  9th ;  2d,  by  a  broad  tendon,  through  means  of  which  the  muscle 
is  attached  to  Uie  linea  alba  and  pubes. 

The  muscle  lies  between  the  external  oblique,  and  transrersus 
abdominis.  In  the  male  the  cremaster  muscle  and  spermatic  cord  will 
be  found  passing  on  its  lower  margin  from  within  outwards,  and  from 
above  downwards,  and  from  wit^bout  inwards,  the  spermatic  cord 
coming  out,  as  it  were,  beneath  the  lower  edge  of  the  internal  oblique. 

If  it  be  desired  to  examine  more  carefully  the  position  of  the  tendon 
situated  immediately  behind  the  cord,  ring,  and  pillars  of  the  ring, 
detach  carefnlly  the  inner  pillar  of  the  ring  from  the  pubis,  and  reflect 
it  towards  the  thigh ;  by  pulling  the  cord  and  cremaster  downwards 
the  posterior  wall  of  the  inguinal  canal  may  be  examined,  and  the  share 
which  the  tendon  of  the  internal  oblique  has  in  forming  it  ascertained. 

Lastly,  the  broad  tendon  of  the  internal  oblique  divides  at  the 
linea  semilunaris  into  two  layers,  of  which  the  anterior  passes  in  front 
of  the  rectus,  and  the  posterior  behind  that  muscle ;  inferiorly,  how- 
ever, this  posterior  layer  is  deficient,  or  the  tendon  is  said  to  pass 
wholly  in  front  of  the  rectus. 

Use. — Similar  to  the  external  oblique. 

Traksverbalis  Abdokiihs. — Dissection. —  Detach  the  internal 
oblique  from  tlie  crest  of  the  ilium  and  from  the  inferior  ribs,  and 
clear  the  transversalis  which  lies  immediately  beneath  it,  from  behind 
forwards. 

Arises,  1st,  from  an  aponeurosis  which  may  be  traced  to  the  spinal 
colunm,  aft«r  dividing  into  three  layers,  or  laminse,  of  which  the  pos- 
terior passes  to  the  spinous  processes  of  the  Itmibar  vertebrae ;  the 
middle  to  the  summits  of  the  transverse  processes,  and  the  anterior  to 
the  base  of  the  same  processes,  passing  in  front  of  the  quadratus  lum- 
borum  muscle.  2d,  the  transverse  arises  from  the  inner  lip  of  the 
crest  of  the  ilium  and  from  the  outer  two-thirds  of  the  crural  arch,  or 
Poupart's  ligament ;  3d,  from  the  lower  edge  of  the  cartilage  of  the 
11th  and  I2S1  ribs,  and  from  the  inner  surface  of  the  6th,  7th,  8th, 
9th,  and  10th. 

From  these  various  origins  the  fibres  proceed  forwards  to  terminate 
at  last  in  a  tendon  whi<^  passes  behind  all  the  others  to  unite  with 
that  of  the  opposite  side  in  the  linea  alba. 

Inferiorly,  tor  about  a  hand's  breadth  above  the  pubes,  the  tendon  is 
deficient.     Use — strongly  to  contract  the  abdominal  cavity. 
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Beneath  the  transversalis  muscle  lies  the  fascia  transversalis,  which 
may  now  be  carefully  examined.  Raise  up  cautiously  the  transyersalis 
muscle ;  a  fine  layer  of  cellular  substance  connects  the  muscle  to  the 
faada.  in  the  fascia,  about  midway  between  the  pubes  and  anterior 
spinous  process  of  the  ilium,  will  be  found  the  opening  called  the  deep 
ring,  through  which  passes  the  spermatic  cord  in  the  male,  and  the 
round  ligament  of  the  uterus  in  the  female.  Beneath  the  fascia  is  the 
peritoneum.  For  a  full  history  of  all  these  structures  see  the  chapter 
on  the  fasde  and  that  on  the  digestive  organs. 

Rectus  Abdohinis. — Dissection. — Cut  through  longitudinally  the 
tendinous  sheath  enclosing  the  muscle,  and  reflect  the  flaps.  The  rectus 
arises  by  two  tendons  attached  to  the  symphysis  of  the  pubes,  and 
adjoining  part  of  the  bone ;  these  soon  become  fleshy.  The  muscle,  pro^ 
ceeding  upwards,  terminates  by  being  attached  in  three  portions  to, 
1,  the  costo-xiphoid  ligament,  and  to  the  lower  and  fore  part  of  the 
cartilage  of  the  7th  rib ;  2,  to  the  lower  edge  and  anterior  surface  of 
the  cartilage  of  the  6th  rib ;  3,  to  the  lower  edge  of  the  cartilage  of 
the  5th  rib. 

Action. — To  bend  the  chest  or  the  pelvis,  or  vice  versd. 

In  its  course  the  muscle  presents  anteriorly  certain  tendinous  inter- 
aections,  which  vary  in  number  and  in  extent.  There  are  usually 
from  three  to  Ave;  anteriorly,  they  unite  strongly  with  the  inner 
layer  of  the  tendinous  sheath  of  the  muscle,  but  they  do  not  generally 
extend  quite  through  the  whole  thickness  of  the  muscular  fibres. 
They  are  usually  considered  as  the  vestiges  of  abdominal  ribs,  but 
this  theory  has  not  been  proved.  The  linea  alba  separates  the  recti 
from  each  other.  Inferiorly,  the  sheath  of  the  recti  being  deflcient, 
the  muscles  rest  on  a  thin  expansion  of  the  fesda  transversalis,  which 
separates  them  from  the  peritoneum. 

The  Pyramidales. — These  muscles  vary  in  number,  and  are 
occasionally  absent.  They  arise  from  the  symphysis  of  the  pubes  in 
front  of  the  recti  on  each  side,  and,  proceeding  upwards,  terminate, 
after  a  short  course,  in  the  linea  alba.  They  are  situated  within  the 
sheath  of  the  rectus,  yet  separated  from  that  muscle  by  a  thin  lamina 
detached  from  the  stronger  tendinous  surface. 

THE  DIAPHRAGM. 

Dissection. — ^This  muscle  cannot  be  seen  until  the  abdomen  has 
heea  opened  and  the  abdominal  viscera  removed.  The  thorax,  if 
possible,  should  be  entire  or  unopened.  Remove  the  peritoneum  and 
close  cellular  layer  investing  its  concave  or  abdominal  snrfitce ;  leave 
portions  of  the  lax^  vrasels  and  gullet  passing  through  it ;  study  its 
relations  carefully.  Although  placed  in  the  mesial  line  of  the  body, 
the  two  sides  of  Uie  muscle  are  not  symmetrical. 

It  is  usual  to  speak  of  the  diaphragm  as  composed  of  two,  the 
greater  &nd  smaller  muscles  of  the  diaphragm.  To  a  certain  extent 
this  division  is  artificial.     The  fleshy  fibres  forming  the  greater  muscle 
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Fig.  IM." 


of  the  diaphr^m  ariie,  lit,  from  tfae  inuei  auHkce  of  tfa«  bat  *ii  rilw, 
on  both  lidcft.  tukd  the  enuform  fartiligej  2d,  from  >  t«Ddinous  rdge 
(the  iaferior  margin  of  the  apon^nroni  connected  with  Ibe  tmuvendn 
■bdomiDu)  atrett£ed  between  the  laM  rib  imd  the  baae  of  the  trnni- 
verse  process  of  the  finit  lumbar  vertebra.  The  quadratua  Inmbormn 
paaaes  upwaida  behind  thifl  lij^punentum  arcuatum  to  be  attached  to  (he 
laat  rib ;  3d,  from  a  shorter  ligsmeDtum  arcuatiun,  eitending  from  tbe 
base  of  the  traniTerae  proceiw  of  the  first  lumbar  Tertebra  to  the  body 
of  the  second,  thus  fassing  over  the  upper  eitremity  of  the  ptoaa 
nugnos.  From  these  origins  the  Heshr  tibres  proceed,  to  terminate  ia 
a  central  tendon,  which  will  be  presently  de«rib«i. 

The  smaller  muscle  of  the  diaphmgm,  also  called  the  cmro,  arise* — 
(lie  teodlaous  rig/it  cna,  which  is  the  longer,  Irom  the  bodies,  ante- 
riorly, of  the  four  Brat  lambar  rertebrw ;  the  left,  which  is  smaller 
and  narrower,  from  tbe  bodin  of  the  three  first  lumbar  lertebrc. 
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From  these  tendinous  origins  the  crura  soon  become  fleshy,  and 
terminate  in  the  central  tendon ;  but  before  this  happens  they  decussate, 
or  at  least  transmit  from  each  a  fleshy  bundle,  which  is  interlaced  with 
that  of  the  opposite  side,  that  which  ascends  from  the  right  crus  to  the 
left  being  the  larger,  and  also  the  anterior. 

Lastly,  the  central  tendon  (cordiform  tendon  of  the  diaphragm),  to 
which  idl  the  fleshy  fibres  proceed,  and  in  the  margins  of  which  they 
terminate  anteriorly,  is  thx^-lobed  and  posteriorly  notched,  to  corre- 
spond with  the  vertebral  column.  The  fibres  composing  this  tendon 
are  strong  and  lustrous ;  they  run  in  various  directions. 

Certain  points  in  the  anatomy  of  the  diaphragm  require  especial 
notice.  First,  in  the  cordiform  tendon,  towards  the  right  side,  is  a 
square-shaped  aperture,  or  short  canal,  for  the  passage  of  the  vena 
cava  inferior ;  a  second  in  front  of  the  decussation  of  the  crura,  and 
between  the  fleshy  portions  of  these  crura,  for  the  passage  of  the  gullet; 
and  a  third  behind  and  between  the  tendons  of  the  crura,  completed 
posteriorly  by  the  vertebral  colnnm ;  in  this  semi-canal  lie  the  aorta, 
veua  azygos,  and  thoracic  duct. 

The  fleshy  fibres  springing  from  the  ligamentum  arcuatum  externum 
are  pale  and  scant,  leaving  at  times  a  triangular  space,  in  which  no 
muscular  fibres  exist. 

The  splanchnic  nerves  pass  through  the  diaphragm,  and  the  commu- 
nicating filament,  connecting  the  last  thoracic  ganglion  of  the  sympa- 
thetic to  the  first  lumbar,  passes  behind  it,  protected  from  pressure  by 
a  oeUular  arch  stretched  over  it. 

The  thoracic  surface  of  the  diaphragm  is  convex.  Its  middle  portion 
(cordiform  tendon  chiefly)  is  strongly  connected  to  the  fibrous  layer  of 
the  pericardium,  but  not  inseparably  so,  the  connexion  being  strongest 
at  the  circumference.  The  pleurae  cover  a  large  portion  of  its  upper 
surface,  and  thus  the  muscle  supports  the  lungs.  Inferiorly  the  muscle 
is  invested  by  the  peritoneum,  and  is  in  relation  to  the  liver,  spleen, 
stomach,  &c.  On  this  surface  the  muscle  at  the  sides  is  remarlcably 
concave. 

This  important  muscle  separates  the  thorax  from  the  abdomen,  and 
is  the  great  muscle  of  respiration.  By  contracting,  the  concavity 
towards  the  abdomen  is  much  diminished,  and  the  capacity  of  the  chest 
enlarged.  It  is  the  antagonist  of  the  broad  abdominal  muscles,  and 
of  the  levatores  ani. 

It  is  also  important  to  observe,  that  on  the  right  side,  the  diaphragm, 
daring  forcible  respiration,  extends  nearly  as  high  as  the  fourth  rib. 

QUADRATUS  LUMBORUM. 

Placed  between  the  last  rib  and  the  pelvis,  and  enclosed  by  two 
laminae  of  the  aponeurosis  belonging  to  the  transversalis  abdominis, 
this  muscle,  easiest  of  dissection  in  woman,  is  attached  below  by 
aponeurotic  fibres,  over  an  extent  of  about  an  inch,  to  the  middle  and 
posterior  part  of  the  crest  of  the  ilium,  to  tlie  ileo*lumbar  ligament, 
and  to  the  transverse  process  of  the  fifth  lumbar  vertebra.     Superiorly 
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the  muade  is  attached  to  nearly  the  whole  inferior  margin  of  the  last 
rib,  and  by  aponeurotic  slips  to  the  fore  part  of  the  base  of  the  first 
four  transverse  processes  of  the  loins. 

Anteriorly  the  muscle  is  covered  superiorly  by  the  diaphragm,  and 
for  the  rest  of  its  extent  by  the  anterior  layer  of  the  aponeurosis  of  the 
transversalis  abdominis;  posteriorly  it  is  separated  from  the  sacro- 
spinalis  by  the  middle  layer  of  the  same  aponeurosis. 

It  inclines  the  thorax  to  one  side,  and  fixes  the  last  rib.  It  is  pro- 
bably the  antagonist  of  the  scaleni. 

Psoas  Parvus. — This  muscle  is  frequently  absent ;  when  present, 
it  is  placed  on  the  psoas  mi^;nus.  It  arises  from  the  lower  part  of  the 
body  of  the  last  dorsal  vertebra,  and  from  the  fibro-cartilage  connecting 
that  vertebra  to  the  first  lumbar.  Inserted  by  a  long,  flat  tendon  into 
the  ileo-pectineal  eminence  and  neighbouring  portion  of  the  pelvis, 
sending  an  expansion  into  the  fascia  iliaca. 

Superiorly  the  muscle  is  covered,  first,  by  the  diaphraem  {ligamen- 
ivm  arcuatum  internum),  afterwaids  by  the  renal  vessel  and  nerves 
and  by  the  peritoneum,  below  by  the  external  iliac  artery.  Posteriorly 
the  muscle  is  united  to  the  psoas  magnus  throughout  its  whole  extent 
by  cellular  tissue. 

To  bend  the  pelvis  on  the  thorax,  and  vice  versd. 

PSOAS  MAGNUS  AND  ILIACUS. 

These  muscles  really  form  but  one — a  bicipital  muscle,  in  fiM;t. 
Their  dissection  is  easy. 

Psoas  Magnus. — Arises  from  the  lateral  and  inferior  part  of  the 
body  of  Ihe  last  dorsal  vertebra ;  from  a  small  portion  of  the  posterior 
extremity  of  the  last  rib ;  from  the  side  of  the  bodies  of  the  first, 
second,  Cbird,  and  fourth  lumbar  vertebnc ;  from  the  fibro-cartilages 
uniting  these  vertebrae  to  each  other,  and  from  the  base  of  the  corre- 
sponding transverse  processes.  These  complex  origins  explain  many 
important  facts  in  the  history  of  psoas  and  lumbar  abscess.  The 
branches  of  the  nerves  forming  the  lumbo-sacral  plexus  pass  between 
these  origins. 

After  forming  a  large  fleshy  belly,  the  muscle  descends  along  the 
brim  of  the  true  pelvis,  forming  in  its  descent  a  strong  tendon,  con- 
cealed at  first  by  the  fleshy  fibres  of  the  muscle.  Before  passing  tmder 
the  crural  arch  it  receives  upon  its  outer  side  the  fleshy  fibres  of  the 
iliacus.  The  tendon  thus  strengthened  passes  out  of  the  pelvis  by  the 
notch  external  to  the  ileo-pectineal  eminence,  descending  into  the  thigh 
over  the  capsular  ligament  of  the  hip-joint,  and  terminates  by  being 
attached  to  the  inner  and  back  part  of  tiie  troclianter  minor. 

The  external  surface  of  the  psoas  may  be  divided  into  three  parts ; 
that,  namely,  which  is  covered  by  the  ligamentum  arcuatum  internum 
and  diaphragm ;  this  is  the  dorsal  portion  ;  2,  an  abdominal  and  pehic 
part,  invested  by  a  layer  of  the  iliac  fiiscia,  and  in  relation  anteriorly 


PSOAS  MAGNUS  AKD  ILIACUS.  209 

to  the  kidney,  psoas  minor,  and  great  vesBelfl  and  nerves ;  3,  the  por- 
tion which,  passing  under  the  crural  arch,  terminates  at  the  trochanter 
minor ;  over  this  lie  the  crural  arch,  and  the  crural  or  femoral  artery 
and  vein. 

The  inner  edge  or  surface  of  the  muscle  is  applied  upon  the  sidefl  of 
the  bodies  of  the  last  dorsal  and  first  four  lumbar  Tertebrs  and  their 
interyertebral  cartil^^,  but  is  yet  partially  separated  from  them  by 
the  lumbar  nerves  and  vessels.  This  surface  is  also  in  relation  to  the 
iliac  vessels,  more  especially  to  the  external ;  inferiorly  the  internal 
circumflex  vessels  separate  it  from  the  pectineus. 

The  posterior  surface  of  the  muscle  is  applied  above  to  the  qua- 
dratus  lumborum,  lumbar  nerves,  and  to  the  anterior  lamina  of  the 
aponeurosis  of  the  transversalis  abdominis;  farther  down  to  the  os 
innominatum  and  capsular  ligament  of  the  hip-joint,  from  which  the 
muscle  is  separated  by  a  large  synovial  bursa,  occasionally  communi- 
cating with  the  joint. 

Actum, — To  bend  the  thigh  on  the  trunk  and  the  trunk  on  the  thigh. 
It  rotates  the  thigh  a  little  outwards. 

The  Iliacus  is  merely  a  second  head  of  the  psoas.  It  occupies  the 
iliac  fossa  on  each  side. 

Origin, — By  very  small  aponeuroses  from  about  the  upper  three- 
fourths  of  the  iliac  fossa,  the  inner  lip  of  the  two  anterior  spinous  pro- 
cesses of  the  ilium  and  of  the  two  anterior  thirds  of  the  inner  lip  of 
the  crest;  lastly,  from  the  ilio-lumbar  ligament. 

From  these  origins  the  muscular  fibres  converge  towards  the  cmnd 
arch,  underneath  which  they  pass ;  all  the  fibres  being  successively 
inserted  into  the  outer  edge  of  the  tendon  of  the  psoas,  by  means  of 
which  the  muscle  is  attadied  to  the  trochanter  minor  and  to  the 
adjoining  part  of  the  femur. 

Anteriorly,  the  iliac  portion  of  the  muscle  is  in  relation  to  the  fascia 
Ulaca,  the  peritoneum,  and  viscera ;  to  the  caecum  on  the  right  side,  and 
sigmoid  flexure  of  the  colon  on  the  left.  The  portion  below  the  crural 
arch  touches  the  eartorius,  pectineus,  crural  vessels  and  nerves,  and 
the  fold  of  the  groin.  Its  action  is  similar  to  that  of  the  psoas,  of  which 
it  forms  a  part. 

The  iliac  fascia  (see  Fasdse  and  Aponeuroses),  which  plays  so  im- 
portant a  part  in  the  history  of  the  surrical  and  medical  anatomy  of 
these  regions,  holds  an  intermediate  place  between  an  aponeurosis, 
properly  so  called,  and  a  cellular  fascia.  The  fascia  transversalis, 
alroMiy  described,  seems,  in  some  measure,  a  continuation  of  the  fascia 
iliaca;  at  all  events  they  are  perfectly  continuous  with  each  other 
along  nearly  ihe  whole  line  of  Poupart's  ligament.  The  surgical 
relations  of  these  fasds  to  the  great  vessels  eind  nerves,  and  to  the 
abdominal  and  pelvic  viscera,  will  be  fully  described  in  the  chapters 
on  the  Fasdse  and  Vascular  System. 
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KUSCLES  OF  THE  PELVIS. 

IHaMctiM. — It  u  tmul  tt  thi*  aUge  of  the  disMctioD  of  the  tnink 
to  pntcwd  vitb  the  euminttioa  of  tht  miucle*  of  tbe  pelvii:  theat 
mi)'  bs  diTidsd  into  two  -'— "■  lit,  thoM  of  the  perJiieiuii,  which 
ut  diMKbd  willioat  inj  sectioa  of  Uie  pelrii  bring  required; 
2d,  IhoK  which  ncooutile,  before  being  liilly  Hen,  one  or  mon 
•ectiixis  of  tba  OMeoua  pelTii. 


7XM#e<tMi.— Plux  the  nibject  in  the  nine  poeition  u  for  lithotomy. 
Distend  the  lower  part  of  the  rectum  with  baked  hair,  introduce  ■  staff 
by  Ihe  urethn  into  the  bladder,  and  draw  the  icrotmn  and  penis  for- 
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ward  and  upwards ;  then  make  an  indaion  through  the  mtegomenta 
along  the  raphe,  from  the  posterior  part  of  the  scrotum  to  the  anterior 
part  of  the  anas;  oontinne  the  incision  around  the  anus,  and  carry  one 
on  each  side  from  the  anterior  part  of  the  anus  to  the  tuhensity  of  the 
ischium.  The  parts  first  met  with  on  remoTing  the  integument  is  the 
superficial  fascia,  extending  upwards  into  the  scrotum,  and  outwards 
and  downwards  towards  the  nips  and  thiefas.  This  &scia  varies  in 
thickness  in  different  persons ;  it  has  a  tolerablj  firm  connexion  with 
the  rami  of  the  pubes  and  ischium  on  each  side. 

Diride  the  fiisda  so  as  to  lay  it  off  to  the  right  and  left ;  a  layer  of 
cellular  substance  closely  envelopinff  the  muscles  will  next  show  itself. 
By  some  French  writers  on  surgical  anatomy  this  layer  has  been  called 
the  deep,  by  others  the  middle  perineal  fiiscia ;  but  it  were  better,  if  it 
merit  a  name,  to  call  it  simply  what  it  is,  namely  the  fascia  propria 
or  envelope  of  the  perineal  muscles.  Clear  this  away  in  the  direc- 
tion of  the  fibres  of  the  various  muscles,  commencing  with  the 

Sphincter  Am. — ^This  muscle  surrounds  the  anus :  it  is  composed 
of  two  portions,  a  superficial  and  a  deep.  The  superficial  lies  imme- 
diately beneath  the  integuments,  and  is  composed  of  small  muscular 
iasdculi,  some  of  which  decussate  in  front  of  the  anus.  The  fibres  are 
concentric  and  elliptic,  and  form  acute  angles  where  they  interlace 
with  each  other.  Anteriorly  they  are  connected  with  the  central  point 
of  the  perineum ;  posteriorly  by  a  cellular  cord  to  the  extremity  t>f  the 
coccygeal  bones.  Some  of  the  fibres  expand  in  the  cellular  tissue : 
above  this  and  within,  may  readily  be  exposed  the  deep  sphincter  or 
ring,  surrounding  more  completely  the  extremity  of  the  bowel,  and 
formed  of  drcuUur  fibres  which  do  not  decussate  nor  proceed  to  any 
other  termination. 

Its  frmction  is  to  dose  the  rectum:  a  similar  muscle  exists  in 
woman;  and  in  both  male  and  female  the  muscle  is  intimately  united 
with  the  levatores  ani :  this  will  be  best  seen  whilst  examining  these 
muscles. 

Erector  Penis  {lachuxavemonu). —  Dissect  these  muscles  on 
both  sides  of  the  perineum.  Attached  to  the  inner  side  of  the  sciatic 
tnberosity,  it  ascends  forward  and  upwards,  to  terminate  in  an  apo- 
neurosis identifying  itself  with  the  fibrous  membrane  of  the  corpus 
cavemosum  of  the  penis.  The  name  is  supposed  to  express  its 
ftmction. 

A0CELERAT0RE8  URINiE;   BULBO-CAVERNOSI. 

These  two  musdes  arise  frtnn  a  central  raphe  oocupjring  the  mesial 
plane  of  the  bulb  and  of  the  urethra;  by  this  raphe  they  are  intimately 
connected  with  the  bulb  and  corpus  spongiosum  urethne  over  a  con- 
siderable space.  From  this  origin,  which  also  is  united  by  cellular 
tissue  to  the  central  point  of  the  perineum,  the  two  musdes  proceed 
forward,  diverging  in  their  course,  to  terminate  in  the  sides  and  upper 
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part  (donal)  of  the  crara  of  the  corpos  cayemosom  penis  on  each  side. 
The  two  names  given  to  them  sufficiently  express  tiieir  relations  and 
supposed  functions.  On  dividing  one  of  these  muscles  towards  its 
attachment  to  the  cms  of  the  penis,  and  reflecting  the  flap  so  formed 
towards  tJie  muscle  of  the  opposite  side,  the  exterior  of  the  bulb  will 
be  exposed,  and  the  slight  adhesion  of  the  acoeleratores  to  the  sides  of 
the  bulb  explained.    The  adhesion  is  strong  onlj  in  the  mesial  line. 

TRANSVERSUB  PERINEI. 

These  muscles  vary  much  in  form  and  strength,  but  thej  are  readily 
found.  Arises  from  the  inner  part  of  the  tuberosity  and  ramus  of 
,the  ischium ;  it  passes  transversely,  and  at  the  same  time  somewhat 
obliquely,  across  the  perineum,  to  terminate  in  the  central  point  of 
this  r^ion,  being  in  part  confounded  with  the  accelerator  urime  and 
sphincter  ani  muscles ;  and  in  the  female,  when  present,  with  the  con- 
strictor vagina. 

With  the  levator  ani  it  assists  in  supporting  the  perineum  and 
>nscera  within  the  pelvis. 

MUSCLES  OF  THE  FEMALE  PERDTEUlf. 

The  muscles  called  ischio-cavemosi  become,  in  woman,  the  erectores 
clitoridis ;  they  represent  in  miniature  the  erector  muscles  of  the  penis. 

Constrictor  Vagin-«. — Formed  of  two  planes  of  fleshy  fibres : 
descending  by  the  sides  of  the  vagina,  are  attached  superiorly  to  the 
proper  tissue  of  the  vagina ;  inferiorly  to  the  cellular  substance  of  the 
perineum,  between  the  perineum  and  tuberosity  of  the  ischium. 
Beneath  them  lie  the  vascular  organs  called  semi-bulbs,  and  certain 
glands  which  no  doubt  represent  the  glands  of  Cowper  in  the  male. 

Superiorly  tliese  muscles  are  attached  to  the  cavernous  bodies,  or 
crura,  of  the  clitoris.  They  represent  probably  the  acoeleratores  urinse 
of  the  male. 


DEEP  MUSCLES  OF  THE  PELVIS. 

At  this  stage  of  the  dissection  the  student,  should  he  think  fit,  may 
proceed  with  the  dissection  of  the  levatores  ani  by  the  perineum ;  but 
the  view  he  thus  obtains  of  these  muscles  is  necessarily  imperfect 
though  important. 

IHssection  of  the  Levatores  Ani  by  the  Perineum. — To  distend  the 
perineum  and  thereby  bring  the  levatores  more  within  the  reach  of  the 
dissector,  press  a  towel  into  the  cavity  of  the  pelvis,  flnnly,  so  as  to 
force  the  viscera  downwards  towards  ihe  perineal  exit  of  the  pelvis. 
Next  remove  ihe  perineal  muscles,  already  described,  cautiously :  leave 
the  sphincter  ani  in  its  place,  also  the  organs  of  generation,  bulb,  &c 
Draw  the  anus  to  one  side  and  clear  the  ischio-rectal  space  on  each  side 
the  rectum,  removing  the  abundant  cellular  tissue  generally  found 


LETATOBEB 


then;  tiiia  will  eipom  tbc  layer  of  tlie  pelvic  fascia  iDTesUag  th« 
exterior  or  coarei  aur&oe  of  tbe  IcTitora ;  clear  the  fibres,  sad  thus 
eip«e  tlie  eiterior  aur&ce  of  both  mnsclea.  The  orif^  of  thnc 
tmudes  cuiDOt  be  shown  by  thia  diaection,  but  by  another,  lo  be  de- 
BCribed  immediatelj. 

The  LetaTOR  Ami  mtucle  ariaa  vilhm  the  pelvis,  on  euh  tide,  by 
short  aponeurotic  fibres,  from  the  pnlcrior  and  inferior  part  of  the 
>yiii|diyBi8  of  the  pubft,  from  the  ilium,  from  above  the  upper  repon 
of  the  obturator  int«maii,  from  the  spine  of  the  iKhium,  and  trodi 
the  pelvic  fascia,  lis  B«hy  £bres  do  not  cover  the  iDoer  surfiice  of  the 
obtiirat4>r  intemus. 

St  fwilaenoi.— a,  glui  •MlarWIt ;  b,  er 


iqiper  mil  of  Uk  raclna. 
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From  these  origins  these  muscles  descend,  presenting  a  concaTit3r 
towards  the  pelvis,  mitil  they  meet  behind  the  lower  port  of  the  rectum, 
to  which  ihey  adhere,  intermingling  their  fibres  with  those  of  the 
sphincter  ani  and  with  each  other.  A  tendinous  line  or  raphe  connects 
the  two  muscles  inunediately  behind  the  rectum. 

The  outer  (perineal)  sur&ce  of  the  muscle  has  been  already  de- 
scribed. Its  timer  surface,  that  we  now  speak  of,  is  immediately 
lined  by  a  layer  of  the  pelvic  fascia,  and  is  in  relation  with  the  urinary 
bladder,  prostate  gland,  and  rectum.  Its  posterior  edge  is  continuous 
with  the  ischio-coccygeus  muscle. 

These  muscles,  the  levatores  ani,  together  with  the  ischio-ooccygeus, 
form  tiie  true  muscular  walls  of  the  pelvis.  They  support  the  viscera 
at  the  great  outlet  of  the  trunk,  and  antagonize  the  action  of  the 
diaphragm. 

Dissection  of  the  Levatores  Ani  from  the  inside, — Divide  with  a  saw 
the  body  and  ramus  of  tiie  pubis  and  ischium  a  short  way  from  the 
symphysis  on  the  left  side ;  likewise  the  sacro-iliac  joint  of  the  left 
side ;  some  prefer  dividing  the  sacrum  and  coccygeal  bones  mesially 
and  longitudinally;  both  sections  have  their  advantages.  Remove 
cautiously  the  portion  of  osseous  pelvis  of  the  left  side  thus  divided, 
leaving  at  first  every  soft  part.  On  the  exposed  surface  clear  the 
exterior  of  the  left  levator  aoi,  and,  laying  it  down,  examine  its  relation 
attentively  to  the  rectum,  bladder,  prostate  gland,  and  urethra.  Next 
withdraw  the  viscera  of  the  pelvis  towards  the  left  side,  and,  having 
first  ascertained  the  course  and  connexions  of  the  pelvic  fascia,  strip  it 
carefully  from  off  Uie  concave  side  of  the  right  levator  ani  and  coccy- 
geus.  Leave  the  part  of  the  fascia  running  from  the  back  of  the  pubes 
to  the  spine  of  the  ischium. 

By  raising  up  the  rectum,  the  raphe  uniting  the  levators  together 
at  the  posterior  surface  of  that  bowel  will  be  made  distinct. 

ISCHIO-GOOCTQEUS. — Of  a  triangular  shape.  Attached  by  its  apex 
to  the  spine  of  the  ischium,  and  by  its  base  to  the  mardns  of  the  coc- 
cygeal bones,  these  muscles  support  indirectly  the  pelvic  viscera  by 
acting  on  the  coccygeal  bones.  It  is  sometimes  connected  with  the 
lower  edge  of  the  sacrum. 

Posteriorly  it  is  covered  by  the  sacro-sdatic  ligaments ;  anteriorly 
it  corresponds  to  the  rectum. 

Ck)OCTO^i78. — There  is  sometimes  found  a  small  muscle  descending 
in  front  from  the  fore  part  of  tiie  last  sacral  vertebra  to  the  bodies  of 
the  coccygeal.  It  has  been  called  the  curvator  coccygis.  The  muscle 
in  man  is  a  rudimentary  one. 

MUSCULAR  FIBRES  Of  THE  URETHRA. 

The  portion  of  the  urethra  which  surgeons  call  '<  membranous,"  but 

which  was  aptly  designated  by  Cuvier  '*  muscular,"  a  name  much 

-%  exact,  philosophical,  and  expressive  of  its  true  character,  is  sup- 


ported  in  its  pamge  uitder  the  irdi  of  the  pnbk  bj  ligunaitoQi  itmc- 
tum  or  an  dutic  natore,  and  occasionally,  in  llio>e  penoiu  in  wham 
the  miiKlcs  are  hi^y 
derdoped,  br  muaclo,  or 
at  leaat  b;  bidcali  of 
niaacular  fibret,  which 
for  obvioiu  rtttasa  are 
not  ilwayg  present. 
These  maKDlaT  Bbres 
were  well  known  end 
adtoirBbly  described  by 
Santflrini,  Noi^agnJ,  and 
tiie  analomiata  of  their 
dsj,  1  have  freqnently 
seen  them  fully  deve- 
loped; but  they  are 
more  generally  obscDre 
or  imperfect,  and  thdr 
phMS  taken  and  their 
office  tiilliUed  by  a  yel- 
low elastic  tissue,  a 
tissue   which   not   on- 


The  compressor  of  the  urethra  is  compoied  of  two  layera,  of  which 
one  passed  above  the  membranous  part  of  the  urethra,  the  other 
beoeath  it.  They  are  both  attached  on  each  tide  to  the  ramus  of  the 
pubis  dose  ander  the  arch ;  at  the  middle  of  their  conrse  they  are  con- 
nected by  close  cellular  tissue  to  the  arethra,  on  which  they  spresd  out 
so  as  to  cover  iti  whole  length.  Cowper's  glands  tie  beneath  the 
lower  fudculuB,  and  occBsionally,  as  they  pass  over  and  nnder  the 
urethra,  a  tendinous  raphe  is  said  to  have  been  observed.  The  same 
Btmctarea  prevail  in  the  female. 

The  existence  of  the  muscles  docribed  by  Mr.  Wilsom  who  taught 
anatomy  as  Che  partner  of  Sir  ChsHea  Belf,  is  still  disputed ;  the  nets 
teem  to  be  these: — When  the  bladder  is  drawn  backwards  with  care 
trom  the  posterior  surfiice  of  the  pubes,  a  muscular  slip  of  a  trian- 

*  Fig.  IBI.—InlnidBlIoibQw  the  tnosvRH  muscle  attlieiir 


re  generiJlv  men  sec 

Ibe  nmplinb  of  lb«  pab« ;  I 
s  surbu  14' the  bladder;/, OB 
anUm ;  f  polots  lo  the  Innavene  mnacle  of  the  nrettm,  * 

n  ot  (he  nnniB  of  the  pnbes;  t,  a  ponlni  vt  the  obOmloT 
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golar  shape  may  be  seen  in  some  sabjects,  but  by  no  means  in  all, 
aescending  from  the  posterior  surface  of  the  body  of  the  pubis.  If  this 
be  carefully  traced  on  either  side,  it  will  be  found  to  follow  the  anterior 
marpn  of  the  levator  ani,  separated,  however,  from  it  by  cellular  sub- 
stance, to  be  attached  inferiorly  to  the  fascia  covering  the  prostate  and 
to  the  membranous  part  of  the  urethra  in  front  of  it.  It  seems  to  me 
to  belong  to  the  system  of  the  levator  ani ;  nevertheless,  when  present, 
it  must  support  the  prostate  and  that  portion  of  the  membranous  part 
of  the  uretluti  immediately  in  front  of  that  gland. 

I  shall  return  to  these  structures  in  the  Chapters  on  Uie  Fascise  and 
Organs  of  Generation. 


MUSCLES  OF  THE  LOWER  EXTKEMmES. 

Posteriorly  and  externally  this  is  a  well-defined  region,  commencing 
at  the  crest  of  the  ilium ;  but  anteriorly  it  is  not  so.  Certain  muscles 
descending  to  the  thigh  from  within  tiie  abdominal  region  embarrass 
the  student  at  first,  unless  the  limb  has  been  removed  from  the  trunk 
with  great  care,  and  by  a  mesial  section,  extending  not  merely  through 
the  middle  of  the  pelvis,  but  including  in  the  section,  the  vertebral 
column,  as  high  as  the  10th  dorsal  vertebra.  By  this  section  the  student 
is  enabled  (the  abdominal  viscera  having  been  removed)  to  trace  from 
their  origins  to  their  terminations  the  psoas  parvus,  psoas  magnus,  and 
iliacus  muscles,  but  not  otherwise.  As  these  muscles  have  been 
already  described  as  muscles  of  the  trunk,  and  more  especially  of  its 
abdominal  region,  I  shall  not  return  to  them  here,  but  recommend  the 
student,  in  whatever  way  the  limb  has  been  removed  from  the  trunk, 
which  in  the  dissecting-room  is  generally  done  in  a  disadvantageous 
way  to  him,  to  commence  his  dissection  of  the  muscles  of  the  lower 
extremity  on  its  posterior  region. 

Dissection, — Place  the  limb  on  its  anterior  surface ;  carry  a  section 
around  the  crest  of  the  ilium,  and  extend  it  to  the  extremity  of  the 
coccyx;  make  another  incision  through  the  integuments  only,  commencing 
near  the  iliac  tuberosity  and  terminating  below  the  great  trochanter ; 
a  third  transversely  across  the  thigh  beneath  the  one  last  made.  By 
these  incisions  there  will  result  two  flaps,  exposing  a  distinct  region. 

Beneath  the  skin  the  structure  first  met  with  is  the  superficial 
fascia  (see  the  chapter  on  Fasds  and  Aponeuroses)  continuous  with  that 
of  the  trunk  and  thigh.  Remove  this  fascia  in  a  similar  manner  as  the 
int^ments,  and  expose  the  femoral  aponeurosis.  (See  Fasciae  and 
Aponeuroses.)  The  portion  of  the  aponeurosis  covering  the  glutens 
medius  is  strong,  that  covering  the  gluteus  maximus  is  comparatively 
thin  and  cellular.  Carry  an  incision  through  the  thin  portion  from  above 
downwards,  and  from  behind  forwards,  dissecting  it  from  the  glutens 
maximus,  and  at  the  same  time  cleaning  the  fibres  of  tlie  muscle,  by 
iving  with  the  aponeurosis  the  fasda  propria  of  the  muscle* 


GLUTEUS  MAXIMUS  AKD  HEDIUS.  21'l 

GLUTEUS  KAXIHUS. 

Lai^  square,  and  composed  of  coarse^looking  fibres  and  ftsdculi. 
This  moscle  is  attached  superiorly  to  the  posterior  part  of  the  crest  of 
the  ilium;  to  the  surface  of  the  same  bone  above  and  behind  the 
superior  curved  line ;  to  the  aponeurosis  of  the  latissimus  dorsi ;  to 
the  posterior  sacro-illac  ligament ;  to  the  rough  surface  on  the  back  of 
the  sacrum ;  to  the  circumference  of  the  notch  terminating  the  sacral 
canal ;  and  to  the  lateral  parts  of  the  coccyx,  as  far  as  the  summit  of 
the  bone ;  externally  and  inferiorly  to  the  socro'^ciatic  ligament. 

The  fleshy  fasciculi  run  parallel  to  each  other,  from  above  down- 
wards and  from  behind  forwards,  descending  towards  the  great 
trochanter.  The  tendon  in  which  they  terminate  is  so  incorporated 
with  the  fascia  lata  (femoral  aponeurosis)  that  it  cannot  be  separated 
from  it.  Thus  the  muscle  may  be  said  to  terminate  inferiorly  in  two 
ways, — 1st,  by  a  strong  tendon  strongly  and  extensively  attached,  for 
a  space  of  3  inches,  to  &e  rough  impression  proceeding  from  the  great 
trochanter  to  the  linea  aspera  of  the  femur;  2d,  by  expansion  into  the 
bock  and  outer  part  of  the  femoral  aponeurosis. 

A  thick  layer  of  adipose  substance,  especially  in  woman,  occupies  the 
superficial  fascia  corresponding  to  the  external  surface  of  the  muscle. 
The  anterior  margin  of  the  muscle  is  connected  to  the  gluteus  medius 
by  the  aponeurosis,  which  here  divides  into  two  layers,  of  which  one 
passes  behind  the  muscle,  the  other  in  front  of  it.  The  inferior  edge  of 
the  muscle  is  free. 

Use, — ^To  extend  the  limb;  also,  to  raise  the  trunk  upon  the 
limb.  Its  great  size  in  man  has  a  reference,  no  doubt,  to  his  upright 
position. 

Deep  Synovial  Bobsa. — On  dividing  the  muscle  transversely, 
and  reflecting  the  lower  portion,  a  large  bursa  will  be  found  interposed 
between  the  tendon  of  the  muscle  and  the  outer  surface  of  the  trochan- 
ter major.     It  protects  also  a  portion  of  the  vastus  extemus. 

GLUTEUS  MEDIUS. 

This  muscle  is  partly  covered  by  the  preceding  muscle.  Its  attach- 
ments are  superiorly,  1,  to  the  iimer  surface  of  the  aponeurosis,  from 
which  its  fleshy  fibres  cannot  be  separated ;  2,  from  the  anterior  three 
fourths  of  the  iliac  crest;  3,  from  the  suxface  between  the  two 
curved  lines  of  the  dorsum  of  the  ilium,  and  from  the  inferior  curved 
line  itself. 

From  these  different  points  the  fibres  descend  converging,  to  termi- 
nate at  last  in  a  tendon,  by  which  the  muscle  adheres  to  the  whole  of 
the  upper  edge  of  the  trodianter  major. 

Externally  and  anteriorly  it  is  covered  by  the  fascia  ktafemoris; 
posteriorly  by  the  gluteus  maximus,  from  which  it  is  separated  by  a 
very  thin  layer  of  the  same  aponeurosis.  The  deep  surface  is  in  rela^ 
tion  to  the  os  innominatum,  the  gluteus  minimus,  the  pyriformis,  and 
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the  gluteal  artery.  Its  anterior  edge  is  connected  with  the  tensor 
fasciae  latae;  the  posterior  with  the  piriformis.  There  is  a  bursa 
between  the  tendons  of  the  gluteus  medius  and  pyriformis. 

Use, — To  rotate  the  femur  and  extend  the  limb  on  the  trunk.  It 
also  acts  in  standing  and  in  progression. 

GLUTEUS  MINUIUS. 

Detach  the  medius  cautiously  from  the  bone,  and  expose  the 
minimus. 

Arises  from  the  dorsum  of  the  ilium,  between  the  anterior  and 
inferior  curved  line  and  the  capsular  ligament  of  the  hip-joint.  The 
fleshy  fibres  converge  and  descend,  to  be  attached  by  a  strong  tendon 
to  the  anterior  part  of  the  trochanter  major.  A  small  synovial 
capsule  iavours  its  motions. 

This  muscle  lies  more  immediately  over  the  hip-joint :  its  action  is 
similar  to  the  preceding.  In  dislocation  of  the  head  of  the  femur, 
upwards  or  on  the  dorsum  of  the  ilium,  it  is  this  muscle  which  suffers 
the  most. 

PnuFORMiS. — The  origins  of  this  muscle  must  be  sought  for  within 
the  pelvis. 

It  arises,  by  digitations,  from  the  anterior  surface  of  the  sacrum  to 
the  outside  of  the  anterior  sacral  foramina,  and  in  the  spaces  by  which 
they  are  separated  from  each  other.  It  is  attached  also  to  the  lower 
part  of  the  great  sacro-sdatic  ligament,  and  a  little  to  the  upper  and 
back  part  of  the  ilium. 

Issuing  from  the  pelvis,  by  the  great  sacro-sdatic  notch,  it  assumes 
a  pyriform  shape,  and  terminates  by  a  tendon  in  the  upper  part  of  the 
digital  cavity  of  the  great  trochanter. 

Posteriorly  the  muscle  lies  on  the  capsule  of  the  joint :  anteriorly 
the  rectum,  sciatic  plexus,  and  hypogastric  vessels  cover  it.  On  the 
upper  edge  will  be  found  the  gluteal  artery ;  on  the  lower  edge  the 
sciatic  nerve  separates  it  from  f£e  gemellus  superior. 

Use, — ^A  rotator  of  the  thigh  outwards. 

Obturator  Intern db. — This  muscle  is  chiefly  situated  within  the 
pelvis,  and  can  only  be  seen  by  examining  that  cavity. 

Origin, — From  the  posterior  surface  of  the  pubes,  within  and  above 
the  obturator  foramen ;  from  the  obturator  ligament,  and  from  the 
bony  surfiice  separating  the  obturator  foramen  from  the  sciatic 
notch. 

From  these  points  the  fibres  converge,  and  leave  the  pelvis  by  the 
smaller  sciatic  notch,  over  which  they  pass  as  over  a  pulley.  The 
bony  surface  on  which  the  muscle  plays  is  encrusted  with  a  thin  plate 
of  iibro-cartili^ :  an  extensive,  well-marked  bursa  is  developed  here, 
and  the  muscle  is  tendinous  on  the  side  facing  the  bone. 

Having  left  the  cavity  of  tiie  pelvis,  the  tendon  in  wliich  the  muscle 
^rminates  proceeds  horizontally  over  the  capsular  ligament  united  with 
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the  tendons  of  the  gemelli,  between  which  it  runs,  to  be  inserted  along 
with  these  into  the  digital  cavity  behind  the  trochanter. 
Use. — To  rotate  the  thigh,  and  so  turn  the  toes  outwards. 

Gemelu,  Superior  a»d  Inferior. — These  two  muscles  may  be 
▼iewed  as  appendages  of  the  obturator  intemus ;  they  also  are  capsular 
and  rotator  muscles. 

The  superior  arises  from  the  spine  of  the  ischium,  and,  after  uniting 
with  the  tendon  of  Uie  obturator  intemus,  it  terminates  with  it  in  the 
digital  cavity. 

The  inferior  has  a  similar  form  and  connexions.  It  arises  from  the 
upper  and  back  part  of  the  tuber  ischii,  and  terminates  in  the  digital 
cavity. 

These  muscles  form,  as  it  were,  a  muscular  sheath  for  lodging  the 
tendon  of  the  obturator  intemus.  The  sciatic  nerve  passes  behind  all 
three  muscles. 

QdADRATUB  Femoris. — When  this  muscle  is  small  the  gemellus 
inferior  is  large,  and  it  is  said  to  be  occasionally  wanting;  but  this 
I  have  not  observed.  It  partakes  of  the  character  of  the  adductor 
magnus,  a  muscle  to  be  presently  described. 

Arising  from  the  outer  side  of  the  sciatic  tuberosity  in  front  of  the 
semi-membranosus,  it  proceeds  horizontally,  and  terminates  in  the 
lower  part  of  the  posterior  edge  of  the  great  trochanter,  in  a  line  with 
the  attachments  of  the  adductor  magnus ;  it  does  not  follow  the  inter- 
trochanteric line,  but  slightly  crosses  it. 

The  muscle  is  situated  between  the  gemellus  superior  and  adductor 
mi^us.     In  use  it  resembles  the  gemelli. 

posterior  part  of  the  thigh. 

Dissection, — Make  an  incision  directly  along  the  back  of  the  thigh 
as  fiir  as  tiie  upper  part  of  the  calf  of  the  leg ;  another  transversely 
across  the  limb  inferiorly.  The  superficial  fascia  will  be  exposed ;  and 
inferiorly,  the  upper  part  of  the  shorter  saphena  vein,  a  bursa  called 
the  popliteal,  and  some  nervous  filaments.  On  removing  this  by  a  longi- 
tudinal incision  and  reflexion  of  its  portions,  the  femoral  aponeurosis 
is  exposed ;  dissect  and  remove  this  to  the  same  extent  as  was  done 
with  the  superficial  fascia,  opening  the  sheaths  it  gives  to  the  muscles. 
Clean  these  carefully. 

Biceps  Femoris,  or  Flexor  Cruris. — Arises  by  two  heads,  as 
its  name  implies, — the  longer  from  the  outer  and  upper  part  of  the 
tuber  ischii,  by  a  tendon  common  to  it  and  to  the  semi-tendinosus ;  the 
shorter,  by  short  aponeuroses  to  a  large  part  of  the  outer  lip  of  the 
linea  aspera  between  the  adductor  magnus  and  vastus  extemus,  from 
which  it  is  separated  by  a  lamina  or  partition  of  the  femoral 
aponeurosis. 
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Uniting  below,  these  two  lieads  form  a  tendon,  terminating,  after 
bifurcating,  in  the  head  of  the  fibula :  the  bifurcation  embraces  the 
external  lateral  ligament  of  the  knee-joint.  The  tendon  sends  a  pro- 
longation to  the  aponeurosis  of  the  1^. 

Ine  inner  edge  of  the  muscle  and  its  tendon  form  the  outer  ham- 
string ;  it  assists  in  forming  the  outer  boundary  of  the  popliteal  space. 
The  sciatic  nenre  lies  in  front  of  it,  and  its  external  branch  runs  close 
to  the  tendon  of  the  muscle. 

Sbmi-tehdikobus. — Ariaea  from  the  tuberosity  of  the  ischium, 
behind  the  membranosus,  and  in  conunon  with  the  biceps.  Attached 
below  to  the  inner  surfiioe  of  the  upper  part  of  the  tibia,  along  With 
the  tendons  of  the  gracilis  and  sartorius. 

Uac, — ^To  bend  the  leg  on  the  thigh;  it  acts  also  on  the  pelvis  and 
trunk*  Its  tendon  forms  one  of  the  inner  hamstrings.  About  the 
middle  of  the  thigh  the  fleshy  belly  is  often  traversed  by  a  tendinous 
intersection. 

A  bursa  placed  between  it  and  the  membranosus  protects  the  tendon 
above;  and  another  inferiorly  between  its  tendon  and  the  internal 
lateral  ligament  of  the  knee-joint.  The  same  bursa  protects  the 
tendons  of  the  gracilis  and  sartorius. 

Semi-m EMBRAN06ns.-^ituated  in  front  of  the  preceding  muscle. 
Arises  fix)m  the  tuber  ischii,  behind  the  quadratus,  by  a  flat  tendon. 
Attached,  inferiorly,  in  a  complex  manner,  to,  1st,  the  back  part  of  the 
internal  tuberosity  of  the  tibia  and  adjoining  surface  of  the  bone; 
2,  by  an  aponeurotic  expansion  spread  over  the  poplitens ;  3,  by  a  thin 
and  narrow  portion  crossing  the  joint  and  terminating  above  the 
external  condyle  of  the  femur.  'Diis  is  the  ligament,  so  called,  of 
Winalow. 

{7s0.— To  bend  the  leg  and  thigh.  It  forms  one  of  the  inner  ham* 
strings,  and  contributes  to  define  the  popliteal  space. 

MUSCLES  OF  THE  FRONT  OF  THE  THIOH. 

Diasection, — Place  the  limb  on  its  posterior  surface  f  carry  an 
incision  from  the  anterior  and  superior  spinous  process  of  ihe  ilium  to 
the  pubes;  a  second,  beginning  at  the  same  process,  downwards  to  a 
little  below  the  knee.  Carry  a  transverse  incision  from  the  lower 
extrenuty  of  the  last  to  the  inner  side  of  the  leg,  and  dissect  ofi*  the 
Integuments  carefully,  from  without  inwards.  This  will  expose  the 
superficial  fiuKia,  lymphatic  glands  of  the  groin,  Poupart's  ligament, 
and  long  saphena  vein.  Trace  these  structures  so  as  to  understand 
their  position  and  relation  to  the  parts  beneath;  next  remove  the  super- 
ficial fascia  by  incisions  similar  in  direction  to  those  by  which  the 
integuments  were  raised,  and  expose  and  dean  the  femoral  aponeurosis 
or  fiisda  lata.  {See  Chapter  on  Fasds  and  Aponeuroses.)  Open  iha 
sheath  with  which  the  aponeurosis  invests  the  tensor  muscle  by  an 
incisioa  carried  directly  down  about  the  middle  of  the  muscle  through- 
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oat  ita  whole  coarae,  and  follow  the  same  plan  with  all  the  muscles  to 
be  described.  As  each  sheath  is  being  opened  anteriorly,  clean  the 
surface  of  the  muscle  and  eiamine  carefully  the  relations  of  the  sheath 
to  the  adjoining  aponeurotic  partitions  and  to  the  sheaths  of  the  other 
muscles ;  avoid  above  all  things  the  removing  the  aponeurosis  as  if  it 
were  a  fascia,  merely  enclosing  the  muscles  in  a  general  envelope. 

The  Tensor  FASciiC  Lat>e,  or  Vagina  Femoris,  arises  from 
the  anterior  and  superior  spinous  process  of  the  ilium  between  the 
sartorius  and  gluteus  medius,  terminating  about  3  inches  below  the 
great  trochanter  by  being  attached  to  the  aponeurotic  lamins  forming 
its  sheath.  Some  tendinous  iibres  may  be  traced  downwards  as  far  as 
the  bead  of  the  fibula,  but  this  dissection  is  artificial. 

Use, — To  rotate  the  tiiieh  inwards ;  it  acts  also  on  the  pelvis.  It 
stretches  the  aponeurosis  of  the  thigh. 

Cut  the  muscle  across  about  Uie  middle  in  order  to  examine  its 
relations  to  the  posterior  wall  of  its  sheath  and  to  the  surrounding 
muscles. 

The  Sartorius. — Dissection, — Follow,  in  the  dissection  of  this 
and  of  most  of  the  succeeding  muscles  of  the  limb,  the  directions  given 
above  for  the  dissection  of  the  tensor ;  that  is,  lay  open  the  sheath  of 
the  muscle  about  the  middle,  from  one  extremity  of  its  course  to  the 
other,  reflecting  the  flap  and  cleaning  the  anterior  surface  of  the  muscle 
before  raising  it  up  or  in  any  way  disturbing  its  edges.  When  fiilly 
examined  the  edges  may  be  raised  up,  and  the  muscle  divided  or  re- 
moved according  to  circumstances. 

The  sartorius  is  the  longest  muscle  of  the  body.  It  arises  from  the 
anterior  and  superior  iliac  spine,  and,  afler  following  an  oblique  course 
across  the  front  of  the  thigh,  terminates  in  a  tendon  attached  to  the 
npper  and  inner  part  of  the  tibia.  The  tendon  forms  an  aponeurosis 
which  passes  over  the  tendons  of  the  gracilis  and  semi-tendinosus, 
muting  with  them. 

The  surgical  relations  of  tills  muscle  are  important  and  require  to 
be  carefully  studied.  The  upper  third,  by  its  inner  margin,  forms 
with  the  adductor  longus  a  triangular  space,  in  the  lower  part  of  which 
are  found  the  superficial  femoral  artery  and  vein.  The  middle  thirl 
of  the  muscle  covers  these  vessels,  crossing  them ;  the  lower  third  runs 
towards  the  inner  side  of  the  knee-joint.  In  action  it  bends  the  leg 
on  the  thigh  and  is  much  used  by  tailors,  hence  its  name ;  but  it  is 
also  an  adductor  of  the  limb.     It  acts  also  on  the  pelvis. 

QUADRICEPS  extensor  CRURIS  OR  FEM0RI8 ;  RECTUS,  CRUREU8, 
VASTUS  INTERNUS  AND   EXTERNU8. 

These  muscles  form  but  one,  a  four-headed  extensor  of  the  leg; 
nevertheless  it  is  convenient  to  describe  them  as  four. 

Rectus  Femoris. — Origin,— hy  two  tendons  from  the  ilium ;  of 

'  one  is  horizontal  and  is  attached  to  the  bone  close  to  the  upper 

\e  cotyloid  cavity.    The  other  descends  from  the  anterior  and 
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io^^or  iliac  spine.  The  fleshy  belly  which  sucoeeds  these  tendons 
descends  nearly  straight  towards  the  knee-joint,  terminating  in  a 
tendon  which,  after  uniting  with  that  of  the  crureus  and  those  of 
the  rasti,  is  strongly  attached  to  the  patella,  covering  its  anterior  sur- 
&ce,  and  proceeding  ultimately  to  be  incorporated  with  that  part  of 
the  tendon  which,  connecting  the  patella  to  the  tul^rcle  of  the  tibia, 
gets  usually  the  name  of  the  ligament  of  the  patella.  Thus  the  real 
attachment  of  the  rectus  is  to  the  tibia. 

Use. — To  extend  the  leg  on  the  thigh ;  it  acts  also  on  the  pelris. 
Remove  the  muscle  from  its  position  by  cutting  it  across,  and  examine 
the 

Crureus. — So  intimately  is  this  muscle  connected  with  the  vasti, 
that  it  has  been  proposed  to  view  them  as  one  muscle,  calling  them 
the  triceps  extensor  of  the  leg.  But  these  names  lead  only  to  con- 
fusion, for  the  four  muscles  readly  form  but  one. 

The  crureus  arises  from  the  fore  part  of  the  base  of  the  neck  of  the 
femur  along  the  oblique  ridge  proceeding  from  the  great  to  the  small 
trochanter,  and  from  the  upper  three-fourths  of  the  anterior  surface  of 
the  body  of  the  femur. 

The  muscle  so  formed  is  at  first  distinct,  but  in  its  descent  it  soon 
becomes  inseparably  united  with  the  vasti.  Its  mode  of  tennination 
in  the  patella  will  be  presently  described. 

Vastus  Ezternus. — Attached  to  the  base  and  fore  part  of  the 
great  trochanter,  to  the  outer  lip  of  the  linea  aspera,  and  to  the  ridge 
connecting  it  to  the  great  trodianter  by  a  broad  aponeurosis  expanded 
over  the  outer  surface  of  the  muscle.  The  fleshy  fibres  arise  exten- 
sively from  the  inner  surface  of  this  tendon  or  aponeurosis,  and  from 
the  outer  surface  of  the  femur.  The  last  fibres  of  the  muscle  take 
their  origin  from  that  portion  of  the  linea  aspera  which  runs  towards 
the  external  condyle  of  the  femur. 

The  mass  thus  formed  is  at  first  separated  from  the  crureus  by  a 
thin  layer  of  cellular  tissue,  which  extends  but  a  short  way,  and  the  two 
muscles  proceed  downwards  as  one,  to  terminate  in  the  common 
tendon. 

Vastus  Isternus. — Separated  above  from  the  crureus  by  cellular 
tissue  and  blood-vessels.  It  is  shorter  and  smaller  than  the  preceding 
muscle,  and  is  attached  to  the  anterior  and  inferior  part  of  the  smaller 
trochanter  and  to  the  inner  lip  of  the  linea  aspera ;  also  from  the  inner 
snr&ce  of  the  femur,*  and  from  the  upper  two  thirds  of  the  ridge 
which  descends  from  the  linea  aspera  to  the  inner  condyle.  The 
fleshy  fibres  descend  inward  and  forwards,  forming  one  wiUi  the 
crureus. 

*  There  exists  here  a  long  and  narrow  strip  of  the  bone  to  which  no  mns- 
oolar  fibres  are  attached. 

Q 
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TERMINATION  OF  THESE  THBEE  MUSCLES. 

The  yasti  and  the  cnireos,  being,  inferiorlj,  but  one  mnscle,  at 
last  form  a  tendon  inferiorly,  which  soon  unites  inseparably  with  the 
tendon  of  the  rectus.  The  united  tendon  is  inserted  into  the  base  of 
the  pateUa  (sending  Bbres,  however,  over  it),  sending  off  lateral  expan- 
sions, which  embrace  that  bone,  and  are  ultimately  attached  to  the 
tuberosities  of  the  tibia,  along  with  portions  of  the  fascia  lata.  The 
united  action  of  all  the  four  muscles  is  to  extend  the  leg  on  the  thigh. 

Beneath  the  tendon  of  the  crureus  is  an  extensive  bursa,  which, 
though  sometimes  distinct,  more  generally  opens  into  the  synovial 
capsule  of  the  joint. 

SOB-CRUBEXTB. — ^Beneath  the  crureus  there  arise,  from  the  anterior 
sur&ce  of  the  shaft  of  the  femur,  several  distinct  fleshy  fasciculi,  whidi, 
descending  over  the  synovial  capsule  of  the  knee-joint,  terminate  on  its 
outer  surface.  The  use  of  these  muscular  fasciculi  has  not  been 
determined. 

Of  THE  Gracilis. — Origin, — ^From  the  anterior  surface  of  the  body 
of  the  pubes,  close  to  the  symphysis,  from  the  ramus  of  that  bone  and 
of  the  ischium.  The  Fi-endi  olH  it  rectus  intemus,  which  expresses  its 
strai^t  course.  It  terminates  by  a  slender  round  tendon,  which, 
uniting  inferiorly  with  the  tendon  of  the  semi-tendinosus,  is  attached  to 
the  tibia  behind  that  of  the  sartorius. 

It  is  a  superficial  muscle,  and  an  adductor. 

Of  the  Pectineds. — ^The  surgical  relations  of  this  muscle  are 
important.  It  is  easily  dissected,  but  occasionally  care  is  required 
to  distinguish  it  from  ihe  adductor  longus,  with  which  at  times  it  is 
mseparably  connected  at  its  origin.  When  the  pectineus  is  small, 
the  head  of  the  adductor  longus  is  broader  and  larger  than  usual,  and 
vice  versa,  the  deficiency  in  the  one  being  made  up  for  by  the  increased 
strength  of  the  other. 

The  pectineus,  called  by  the  older  anatomists  musculus  lividus, 
arises,  by  extremely  short  aponeuroses,  from  the  upper  edge  of  the 
pubes,  between  the  spine  of  tl^  bone  and  the  eminenija  ileo-pectinea, 
and  immediately  outside  the  crest,  to  a  portion  of  which  the  ligament 
of  Gimbemat  is  attached.  Thence  it  descends  obliquely,  and  is 
attached  inferiorly  by  a  flat  tendon  to  the  ridge  which  descends  from 
the  trochanter  minor  to  the  linea  aspera,  immediately  beneath  the 
insertion  of  the  psoas  magnus  and  iliacus. 

Anteriorly  covered  by  the  femoral  aponeurosis,  crural  vessels,  and 
nerves ;  posteriorly  it  lies  on  the  horizontal  ramus  of  the  pubes,  the 
hip-joint,  the  obturator  extemus  and  adductor  brevis  muscles ;  also, 
on  iLe  obturator  vessels  and  nerve.  The  inner  edge  is  a  little  ooyered 
by  the  adductor  longus ;  the  outer  runs  parallel  with  the  psoas. 

It  is  an  adductor. 
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Adddctob  LomtrB. — Thii  mnBcle,  which  hu  b««D  alrcadf  altaded 
to,  ii  tha  Gnt  of  tite  addocton  met  with  in  the  diauctioo  of  the 
thigh. 

Origin. — 6f  ft  urrow  bnt  rtrmig  tcudra 
"K-  ""'*  from  U»  apine  or  tubercle,  frma  tin  Ulterior 

mr&ce,  and  from  the  iTtuphjui   of   th« 

From  thii  commenceiiient,  euilj  made 
out  in  tho  Uving  bodf,  ths  miiide  deKends 
ontwanhi  ood  baokvonli,  becomine  at  iirtt 
broader  and  thicker,  but  aflerwarOU  (anni- 
nating  in  a  thin,  fiat  tendoo,  atUched  la  the 
middle  )wt  of  the  Intentice  of  the  linea 
ofpera,  over  a  apace  of  about  3  iDchee,  aikd 
between  the  nitui  inteiuui  and  adductor 

The  aartoTim  and  crural  artery  and  TeiB 
He  upon  the  anterior  lurface  of  the  muacle. 


Bbevib.— Cituctum.  —  De- 


tbe  obturator  fonmen. 

Attached  For  a  ifoce  of  about  3  iDchn 
(to  the  middle  part  of  the  lines  aspera) 


adductor  of  the  thigfa. 

HAGHtrs.  —  This    mnada 


1  thlrk  tendou  attnched  to  the  bue  of 
the  tuberositf  of  the  ischium,  and,  bj-  ibort  aponeuroaeg,  Irom  the  ramni 
of  thenme  booe.     The  Snbj  fibna  from  thece  origins  spread  out  like 


•  Fig.  IM^Dmi  ila 
dlooua  oTiflIn  of  Ibe  n 

UAment  I  a  pvttn  of  Ibe  obtonur  e 
IBMW  Htd  pna  magnna  to  Uwnnal. 


I  ADDDDTOBS. 


_-,  ....  _,  hiroiiaud  toidan  at  lbs  ncCoLOi* 

ii>%-«d;  b,  iRxhviicr  nujor;  c,  capmliir  Ugnml  nlhe 

crat  or  Ibe  pubH.    The  pKItbeiu  hu  been  tvaoreA  to  bow  j^tu  Ihna 

f  Fig.  I40b- — Mucin  of  the  pmerkT  iwkn  oT  Uw  hmnich  iDd  Ihlgh. — 
a,  filfmal  nMginlnid  stiUqn  )  b,  jnrUm  oTUh  ginlmi  MiMm  j  1^  tfalrw 

eoi  ihroiigh  ud  mured;  d,  TMt~"  — " "    '  *^ — "  ■ — '"" 

t,h,i,  baa^  at  tbe  ■HDamBBll  nnli 


If  tf  fndlu  uid  m 
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a  fan»  and  tennixiate,  Ist,  in  the  linea  aspera  of  the  femur,  finom  the 
great  trochanter  downwards  to  its  termination  at  the  edge  of  the  slight 
groove  against  which  rest  the  femoral  arterj  and  vein ;  2d,  the  lower 
portion  of  the  muscle  terminates  in  a  tendon  which  is  attached  to  the 
inner  tuberosity  of  the  femur.  Between  these  two  portions  a  triangu- 
lar space  is  left  for  the  passage  of  the  femoral  artery  and  vein,  which, 
on  passing  through,  change  their  name  to  popliteal. 

The  adductor  just  described  is  one  of  the  largest  muscles  in  the 
body.  It  is  of  a  triangular  shape,  and  forms  a  partition  betweoi  the 
extoisorB  and  adductors  on  the  front  of  the  limb,  and  the  flexors  on  its 
opposite  surfiioe.  Its  upper  part  often  resembles  a  muscle  distinct 
from  the  lower;  a  cellular  space  divides  its  upper  edge  from  the 
quadratus  femoris. 

Obturator  Externds. — This  muscle  can  only  be  dissected  after 
all  those  just  described  have  been  examined  and  removed. 

Attach^  to  the  bony  surface  of  the  os  innominatum  around  the 
obturator  foramen,  anteriorly,  and  from  the  inner  part  of  the  anterior 
surface  of  the  ligament.  Is  inserted  by  a  tendon  into  the  digital  cavity 
behind  the  trodianter  beneath  the  inferior  gemellus.  The  tendon  is 
strongly  attached  to  the  capsular  ligament  of  the  hip-joint. 

The  obturator  nerve  and  vessels  pass  over  the  upper  edge  of  the 
muscle ;  the  lower  edge  corresponds  to  the  adductor  nuignus. 

It  is  a  rotator  of  the  thi^  outwards,  and  also  an  adductor. 


MUSCLES  OF  THE  LEQ  AND  FOOT,  ANTERIOR  REGION. 

Dissection. — Make  an  incision  through  the  integument  in  the  anterior 
region  of  the  leg  and  dorsum  of  the  foot,  midway  between  both  mar- 
gins ;  a  transverse  incision  above,  and  a  second  at  the  instep,  from  one 
side  of  the  foot  to  the  other,  wUl  enable  the  dissector  to  expose  the 
superficial  fasda  of  this  region.  Remove  this  fascia  by  incisions  similar 
to  the  above,  and  the  aponeurosis  and  anterior  retinaculum  of  the 
tendons  (anterior  annular  ligament)  come  next  into  view,  extending 
from  the  crest  of  the  tibia  to  the  fibula,  and  enveloping  the  muscles 
now  to  be  desaibed.  It  also  furnishes  them  with  separate,  but 
superficial  sheaths. 

IXvide  the  aponeurosis  by  an  incision  carried  from  the  knee  to  the 
extremity  of  the  toes,  leaving  the  annular  ligament  or  retinaculum, 
and  clean  the  subjacent  muscles. 

Tibialis  Anticus. — ^Nearest  to  the  crest  and  external  surfiice  of 
the  tibia.  Arises  from  the  external  tuberosity  and  upper  half  of 
the  outer  surface  of  the  tibia,  from  the  upper  and  fore  part  of  the 
interosseous  ligament,  from  the  aponeurotic  partition  (a  slip  of  the 
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crural  aponeurosb)  Beparating  it  from  the  extensor  digitonim,  and 
from  the  inner  surface  of  the  upper  part  of  the  aponeurosis  of 
the  leg. 

Defending  from  these  origins,  it  is  attached  hj  a  strong  tendon  to 
the  inner  side  of  the  internal  cuneiform  bone,  and  to  the  posterior 
extremity  of  the  first  metatarsal  bone. 

In  passing  under  the  annular  ligament  it  is  fiimished  with  a  sheath 
distinct  from  the  other  tendons,  and  a  bursa  protects  it  near  its  termi* 
nation.  Between  it  and  the  extensor  proprius  pollicis  will  be  found, 
close  to  the  interosseal  ligament,  the  anterior  tibial  artery,  veins,  and 
nerve. 

Action, — To  bend  the  foot  on  the  leg,  and  the  leg  on  the  foot. 

Extensor  Pbopbius  Polucib. — The  proper  extensor  of  the  great 
toe. 

This  muscle  is  situated  between  the  tibialis  anticus  and  extensor 
communis.  It  commences,  superiorly,  by  attachments  to  the  fore 
part  of  the  inner  surface  of  the  fibula,  over  an  extent  of  5  or  6  indies, 
proceeding  from  the  lower  part  of  its  upper  third,  and  from  the 
neighbouring  r^on  of  the  interosseous  ligament. 

The  tendon  in  which  this  muscle  terminates,  after  passing  in  a  par- 
ticular groove  or  sheath  furnished  it  by  the  retinaculum,  is  attached  to 
the  last  phalanx  of  the  great  toe. 

As  might  be  anticipated,  the  tendon  is  provided  with  a  sjmovial 
buna,  whilst  passing  under  the  retinaculum. 

Its  name  denotes  its  use. 

Extensor  Lonods  Communis  Dioitorum  Pedis. — External  to 
the  preceding. 

Arises  from  the  external  tuberosity  of  the  tibia,  between  the  tibialis 
anticus  and  peroneus  longus,  from  the  two  aponeurotic  partitions  which 
separate  it  from  these  muscles,  from  the  anterior  ligament  of  the 
superior  tibio-peroneal  articulation,  from  the  interosseous  ligament, 
from  the  inner  surface  of  the  aponeurosis  of  the  1^,  and,  lastly  (its 
principal  origin),  from  the  fore  part  of  the  fibula,  over  a  space  of 
5  or  6  inches. 

Thus  originating,  the  muscle  descends  towards  the  dorsum  of  the 
foot,  and«  prior  to  passing  under  the  annular  ligament,  subdivides  into 
three  contiguous  portions.  These  pass  under  the  ligament  in  a  groove, 
common,  also,  to  the  peroneus  tertius,  when  that  muscle  is  present. 
Soon  after  passing,  the  inner  portion  subdivides,  and  thus  four  tendons 
are  formed,  which,  passing  over  the  extensor  brevis,  are  inserted  into 
the  last  phalanges  of  the  four  outer  toes,  in  precisely  the  same  manner 
as  are  the  tendons  of  the  extensor  of  the  fingers. 

These  tendons,  strengthened  by  prolongations  of  the  tendons  of  the 
lumbricales  and  interossei,  form  a  kind  of  aponeurotic  covering  to  the 
upper  surface  of  the  toes. 


uioLoor— unecLBB  or  the  ueo  akc  foot. 

PebOSEDS  Tbrtids,  OB  Altbb. — This  niucle  hu  been  unhippilj 

"unrt  merely,  when  preient,  of  Uie 

from   the  lower   third   of   (he   fore 


named  pennuol.     It  »  u   adjunct  merelr,  when  pment,  of 


put  of  ths  fibula,  ud,  after 
^oDg  with  the  tendoni  of  tbe  e 
inter  edge  of  the  poaterior  eitremit;  of  th*  9th  metatArul  bone. 
It  hu  the  nme  action  ai  the  peronntl  diukIc*,  and  in  thii  mi 


Extensor  Brevu  Cowmuku.— On  the  hack  of  the  foot  there  i*, 
properly  *p«ak)ug,  but  one  miiMle,  Oit  eileiuar  breria  dieitorom  pedii. 
To  eipoe  it,  cut  through  all  the  tcndona  of  the  muai-iei  juat  dceoribed, 
ranovlDg  alio  the  apoueuroaia. 

Origin, — From  the  upper  snriace  of  the 
calcaneum  before  the  groove  Tor  the  tendon 
of  the  peronena  brevia,  from  the  eitenial 
ligament  of  the  calcaneum  and  aitragalui, 
and  from  the  retinaculum  or  annular  liga- 
ment. Proceeding  forwaida  it  toon  divide* 
into  four  porliona,  eadi  of  which  lermlDalea 
bjr  a  thin  and  flat  tendon,  which  paiming 
under  thoH  of  the  eitenaor  longuA,  proceeds 
to  the  doramn  of  the  loea.  The  first  is  al- 
lacbed  to  the  upper  part  oi  the  ■  posterior 
eitremitj'  of  the  first  phalanx  of  the  great 
toe ;  the  others,  after  pauing  over  the  lirat 
fihalaogea  of  the  2d,  3d,  and  4th  toea, 
join  the  outer  edge  of  the  tendona  of  the 
eitcnaor  longna  mnade. 

EXTBRNAL  OR  DOBSIL  ISTEROeSEI. — 

These  muscles  occupy  the  apacea  between 
the  metatanal  bous.  The  iint  la  the 
largest  and  most  important ;  It  is  attached 
to  the  whole  of  the  inner  aide  of  the  2d 
metatarsal  bone,  and  to  a  part  of  the  outer 
aide  oT  the  1st ;  sn  interval  teparalea  these 
origina,through  which  passes  the  terminating 
branch  of  the  anterior  tibial  artery  (arieria 
pedioaa).  The  tendon  in  which  they  ter- 
minate is  partly  inserted  into  the  inner  side  of  the  base  of  the  tint 
phalanx  of  the  second  toe,  and  partly  into  the  correepuiding  extensor 
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The  second  ftrises  from  the  whole  of  the  outer  side  of  the  second 
metatarsal  bone,  and  from  the  upper  part  of  the  inner  side  of  the  third. 
It  terminates  by  a  tendon  which  has  the  same  insertion  on  the  outer 
side  of  the  second  toe  as  the  1st  interosseal  on  the  inner. 

The  third  has  its  origin  from  the  whole  outer  side  of  the  3d  meta- 
tarsal bone,  and  from  ^e  upper  part  of  the  inner  side  of  the  4th,  and 
from  the  ligaments  bj  which  they  are  united,  terminating  by  a  tendon 
similar  to  ue  preceding,  in  connexion  with  the  3d  toe. 

The  fourth  arises  from  the  inner  edge  of  the  5th  metatarsal  bone, 
and  from  the  whole  outer  surface  of  the  4th ;  it  terminates  In  the  outer 
side  of  the  4th  toe. 

Their  uses  are  not  well  understood. 

FEBOSEAL  REOIOS. 

In  this  region  of  the  leg  tliere  are  two  muscles,  the  peroneus  longus 
and  breris.  The  former  cannot  be  fully  dissected  and  examined  until 
after  the  muscles  of  the  sole  of  the  foot  have  been  examined  and 
removed. 

Peroxeus  Lonous. — Arises  from  the  upper  part  of  the  aponeurosis 
of  the  leg,  the  upper  third  of  the  outer  surface  of  the  fibula,  a  small 
part  of  the  tibia,  two  aponeurotic  partitions  placed  between  it  and  the 
soleus  and  flexor  longus  pollicis  on  the  one  hand  and  the  extensor  com- 
munis digitorum  pedis  on  the  other.  The  tendon  in  which  it  termi- 
nates runs  along  the  fibula  behind  the  malleolus  extemus,  in  a  groove 
provided  for  it ;  bound  down  along  with  the  tendon  of  the  peroneus 
brevis  by  the  retinaculum  placed  over  them,  and  further  secured  by  a 
vaginiform  bursa,  protecting  them  from  injury  by  friction. 

Beneath  the  malleolus  it  quits  the  other  tendon  and  passes  into  a 
groove  on  the  outer  surface  of  the  calcaneum,  where  it  is  again  kept 
down  by  a  special  retinaculum,  but  lined  by  the  same  synovial  bursa, 
which  extends  towards  the  os  cuboides.  The  tendon  next  turns  over 
that  bone  lodged  in  the  deep  groove  it  presents,  bound  down  by  another 
retinaculum  and  protected  by  a  synovia]  bursa.  Passing  from  this 
point  forwards  and  inwards,  it  is  inserted  into  the  lower  and  outer 
part  of  the  posterior  extremity  of  the  1st  metatarsal  bone. 

Whilst  in  the  groove  of  the  os  cuboides,  a  sesamoid  bone  is  oflen 
found  in  the  substance  of  the  tendon,  and  it  is  probable  that  a  fibro- 
cartilage  always  exists  whether  the  bone  be  present  or  not. 

The  relations  of  the  muscle  are  easily  understood.  Its  terminating 
tendon  is  situated  above  all  the  other  soft  parts  in  the  sole  of  the  foot, 
and  can  only  be  seen  afler  these  have  been  dissected  and  removed. 

Use, — To  extend  the  foot  on  the  leg,  raising  its  outer  edge.  It  also 
acts  upon  the  leg. 

Peboneus  Brevis. — Resembles  m  many  points  the  preoedmg,  but 
is  shorter.  It  arises  from  the  lower  half  of  the  outer  surftce  of  the 
fibula,  and  from  two  aponeurotic  partitions  separating  it  anteriorly 
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from  the  extensor  communis  and  pciouwa  tertras  wlien  present,  and 
posteriorly  from  the  flexor  longus  digitomm.  The  tendon  in  which  it 
terminates  fttsses  under  the  retinaculum  along  with  tlie  tendon  of  the 
peroneus  longus,  but,  separating  from  it,  passes  above  it  over  the  outer 
surface  of  tiie  calcanemn,  and  is  inserted  finally  into  the  posterior 
extremity  of  the  5th  metatarsal  bone.  It  frequently  sends  a  prolonga- 
tion to  the  extensor  tendon  of  the  little  toe. 
Action. — Similar  to  the  peroneus  longus. 

POSTERIOR  AND  SUPERFICIAL  REGION  OF  THE  LEO. 

Plantar  Region  of  the  Foot. — The  muscles  occupying  these 
two  regions  must  be  dissected  together.  Place  the  limb  on  its  anterior 
surface  and  make  an  incision  through  the  integuments  merely,  in  the 
middle  of  the  limb,  commencing  in  the  popliteal  space  and  terminating 
at  the  extremity  of  the  middle  toe.  Two  or  more  transverse  incisions 
will  enable  the  student,  by  raising  up  the  inti^iments,  to  expose  the 
superficial  fascia  throughout  the  whole  of  this  extent. 

In  the  superficial  fascia  of  the  back  of  the  leg  the  student  will  meet 
with  the  posterior  saphena  vein  and  some  remarkable  nervous  fila- 
ments ;  also  the  popliteal  bursa.  Next  remove  the  superficial  fascia 
and  expose  the  aponeurosis.  This  is  naturally  divided  into  two  parts ; 
that  belonging  to  the  1^  and  the  plantar  fascia.  The  first  not  only 
gives  a  general  covering  to  the  muscle  of  this  region,  but  transmits  a 
layer  between  the  two  sets  of  muscles,  the  superficial  and  the  deep. 
This  will  be  best  seen  during  the  course  of  the  dissection. 

In  the  foot,  the  plantar  ^iscia,  as  it  is  called,  is  of  great  strength, 
shutting  in  all  the  musdes,  and  furnishing  partitions  penetrating  deeply 
to  the  bones  themselves. 

Remove  both  cautiously  by  an  incision  carried  through  their  struc- 
ture, and  following  the  direction  of  the  incisions  made  through  the 
integuments  and  superficial  fascia.  The  first  muscles  met  with  are  the 
gastrocnemius  or  gemellus  and  soleus. 

These  muscles  have  been  occasionally  viewed  as  three,  sometimes 
as  two  muscles ;  they  are  essentially  one,  cx)nstituting  a  triceps  extensor 
of  the  foot.  The  division  called  gastrocnemius  arises  by  two  heads, 
of  which  the  inner  is  the  longer.  These  are  attached  superiorly  to  the 
back  part  of  the  femur,  inunediately  above  the  condyles,  and  close  to 
the  synovial  capsule  of  the  knee-joint.  These  two  heads  unite  infe- 
riorly,  and  terminate  in  a  broad  and  thin  tendon,  which  proceeding 
downwards  becomes  incorporated  with  the  tendon  of  the  portion  called 
soleiu. 

The  origins  just  described  contribute  to  form  the  boundaries  of 
the  popliteal  space. 

Soleus. — Detach  cautiously  the  heads  of  the  preceding  muscle, 
dividing  them  a  short  way  from  the  bone ;  on  reflecting  the  mass  of 
the  gastrocnemius,  the  plantaris,  when  present,  is  the  first  muscle  met 
with,  next  the  soleus ;  attoid  first  to  the  soleus. 
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Arising  by  three  distinct  aponeuroses;  the  1st,  broad  and  thin,  is 
attached  to  the  upper  extremity  of  the  fibula;  the  2d  is  a  fibrous 
arch,  stretched  across  the  popliteal  vessels  and  nerves,  uniting  the  pre- 
ceding origin  to  the  3d,  and  thus  passing  from  the  fibula  to  the  tibia. 
The  3d  origin  is  in  the  posterior  oblique  line  of  the  tibia  and  the 
middle  third  of  the  inner  edge  of  that  bone. 

From  these  origins  the  fleshy  fibres  descend,  ultimately  forming  a 
broad  aponeurosis,  uniting  with  that  of  the  gastrocnemius.  From 
these  proceeds  the  strong  tendon  called  tendo  Achillis,  by  means  of 
which  the  three  portions  of  muscle  just  described  are  strongly  attached 
to  the  lower  portion  of  the  tuberosity  of  the  calcaneum. 

A  small  bursa  protects  the  anterior  surface  of  the  lower  part  of  the 
tendon,  as  it  slides  over  the  superior  portion  of  the  tuberosity  of  the 
OS  calcis.  The  deep  layer  of  the  aponeurosis  separates  the  soleus  from 
the  deeper  layer  of  mu^es. 

The  united  muscle  extends  the  foot  upon  the  leg  and  the  leg  on  the 
foot.     It  is  the  great  instrument  of  progression. 

Before  detaching  the  soleus  examine  tiie  plantaris  and  popliteus. 

Plastaris  Muscle. — This  muscle,  which  is  not  always  present, 
arises  by  a  small  tendon  from  above  the  outer  condyle  of  the  femur, 
from  the  posterior  ligament  of  the  knee-joint,  and  from  the  tendon  of 
the  outer  head  of  the  gastrocnemius  muscle.  It  next  descends  ob- 
liquely inwards  to  terminate  by  a  tendon  of  remarkable  length.  By 
means  of  this  tendon  the  muscle  is  attached  inferiorly,  partly  to  the 
calcaneum  and  partly  to  the  plantar  aponeurosis.  The  muscle  crosses 
the  limb  diagonally  from  the  outer  to  the  inner  side,  so  that  its  teodon 
will  be  found  adhering  to  the  inner  side  of  the  tendo  Achillis,  and  not 
unfrequently  escapes  notice  from  that  circumstance. 

An  imperfectly  developed  bursa  is  interposed  between  the  middle  of 
the  tendon  and  the  soleus  and  gastrocnemius. 

It  is  probably  in  man  merely  a  vestigiary  or  rudimentary  muscle, 
more  fully  developed  in  some  other  animals.  In  man  it  is  scarcely 
entitled  to  the  name  of  plantar. 

The  Popliteus  arises,  by  a  thick  and  strong  tendon,  from  the 
anterior  part  of  a  depression  situated  close  to,  and  partly  below,  the 
tuberosity  of  the  outer  condyle  of  the  femur,  and  beneath  the  attach* 
ment  of  the  external  lateral  ligament  of  the  knee-joint,  the  ligament 
serving  to  retain  the  tendon  in  its  place. 

Crossing  the  back  of  the  joint,  the  muscle,  now  become  broad  and 
fleshy,  thou^  mingled  with  tendinous  fibres,  terminates  by  being 
attadied  to  the  posterior  and  superior  triangular  surface  of  the  tibia, 
to  the  inner  edge  of  that  bone,  and  to  a  thin  aponeurosis  detached  from 
the  tendon  of  tiie  semi-membranosus. 

The  anterior  surface  of  the  muscle  lies  close  to  the  articulation ; 
behind  it  lie  the  popliteal  vessels  and  the  posterior  tibial  nerve. 

To  this  muscle  has  been  ascribed  the  function  of  bending  the  leg  on 


the  thlgfa,  ud  U»  thigh  do  tha  leg.  bat  it  i>  muirMt  that  it  can  per- 
fonn  ao  auch  function;  tor  the  teodon  b;  which  It  ii  attiched  lo  tha 
femur,  being  free,  and  lined  bj  a  prolongntion  of  the  ijnOTlal  capmla 
of  the  joint,  muit  bt  in  motion,  iliding  otct  (be  edge  of  tbe  condjle 
during  all  the  time  tbe  leg  ig  bending  on  Ibe  tbl^  or  the  thigh  «■ 
Ibe  leg.  When  the  fleiion  hu  been  completed,  the  popliteu*,  if  then 
oiled  tDto  actJOD,  will  iim|ri;  rotate  the  knee-joint,^a  remarkable 
function,  and  poHible  onlj  when  tbe  flexion  of  tbe  leg  on  [be  tbigfa  hM 
been  carried  at  far  aa  ii  pooible. 

Before  diaKclJng  tbe  poaterior  and  deep  region  of  the  1^,  It  will  bt 
found  advantageoua  to  diauct  and  eiamine  the  *upti4idtl  mniclea  of 
tbe  sole  of  Ibe  foot. 


Abductob  PoLLicia  Pedis. — DinKtum. — Remore  tbe  aponnirMla 
by  an  indaion  carried  in  tbe  direction  of  the  mnicle,  and  dean  tbe  tur- 
Gice  of  the  muicle,  ntaking  out  ita  edge*  diatinct]]!. 
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Armt  from  tlie  poiteiior,  iBteniaI«  and  inierior  pari  of  tiw  calea> 
neom,  from  tlie  aponeurotic  partitMi  ■fparating  it  from  the  flexor 
brevis  comwinnii,  from  tlie  iotetnal  — mmi1«»>  Ugament  or  retmacolamy 
and  from  tlie  deep  sni&oe  <^  the  plantar  aponeonsia. 

Proceeding  forwards,  on  the  inner  nde  of  the  foot,  to  be  attached  bj 
a  tendon  to  the  lower  and  inner  part  of  the  base  of  the  firrt  pH^Unw  of 
the  great  toe,  adhrring  stionglj  to  the  ligament  bj  which  it  ia  con- 
nected to  the  first  metatanal  bone. 

It  cairies  the  great  toe  inwards,  or  addoola  it  towards  the  middle 
plane  of  the  bodj. 

Flexor  Breyia  DiorroRini  Pkdib. — Occupies  the  centre  of  the 
sole  of  the  foot,  or  middle  plantar  region. 

Arite9  from  the  posterior  and  inferior  part  <^  the  <*l<^MM>ntn^  between 
the  abductor  pollicis  and  abductor  minimi  digiti,  from  whidi  it  ia 
separated  by  aponeurotic  partitions,  portions  oif  the  plantar  aponeu- 
rosis. From  these  partitions,  and  from  the  upper  sniiaoe  of  the  plantar 
aponeurosis,  many  fibres  also  originate. 

Proceeding  directly  forwards  in  the  middle  plantar  region,  the 
muscle  divideB  into  four  distinct  bundles,  each  terminated  by  a 
tendon. 

These  tendons  adranoe  beneath  the  heads  of  the  metatarsal  bones, 
passing  between  the  slips  of  the  aponeurosis.  They  then  split,  as  in 
the  corresponding  muscle  of  the  hand,  become  enclosed  in  the  fibrous 
sheath  on  the  plantar  side  of  the  toes,  and,  finally,  terminate  by  being 
attadied  by  two  slips  upon  the  sides  of  the  second  phalanx  of  eadi  of 
the  last  four  toes. 

It  bends  the  second  phalanges  of  the  toes  upon  the  fint,  and  these 
upon  the  metatanal  bones. 

Abdoctob  MiNiiil  DiQiTi  PEDis.^Oocupying  the  external  plan- 
tar region.  Attached,  posteriorly,  to  the  outer  surfiice  of  the  calcaneum, 
to  a  fibrous  partition  separating  it  frt>m  the  fiexor  perforatus,  to  the 
plantar  aponeurosis,  and  to  the  posterior  extremity  of  the  fifth 
metatarsal  bone,  by  a  tendon  continuous  with  the  aponeurosis 
itself. 

It  terminates  by  a  tendon,  which  is  inserted  into  the  outside  of  the 
corresponding  extremity  of  the  first  phalanx  of  the  little  toe. 

Use, — ^To  abduct  the  little  toe  from  the  others. 

Detach  these  three  muscles  cautiously  fit)m  their  origins,  but  without 
wholly  removing  them,  so  that  they  may  be  replaced  at  will,  and 
return  to  the  diwBction  of  the 

DEEP  1CU8CLEB  OF  THE  POeiBBIOB  BEGXON  OF  THE  LEO. 

Flexor  Pbbforanb. — This  muscle  is  the  common  flexor  of  the 
toes;  the  term  ^'poforans"  expressing  that  circumstance  in  its  structure 
by  which  it  is  best  characterized. 

Ariaca  from  the  posterior  snrfiuse  of  the  tibia,  extending  from  its 
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upper  oblique  line  to  its  lower  fourth,  and  from  an  aponeurotic  partition 
common  to  it  with  the  tibialis  posticus  and  flexor  longns  pollicis,  these 
being  the  three  muscles  composing  the  deeper  layer  in  this  region. 
After  forming  a  tendon,  it  passes  behind  the  malleolus  internus,  in  a 
groove  or  sheath  completed  by  a  strong  retinaculum,  and  lined  by 
a  synovial  capsule. 

Under  the  same  retinaculum,  and  invested  in  like  manner  with  a 
synovial  bursa,  runs  the  tendon  of  the  tibialis  posticus,  separated, 
however,  from  the  one  we  now  describe  by  a  fibrous  partition. 

Open  the  sheath  to  examine  these  facts,  and  the  relative  position  of 
the  tendons.  Now  trace  the  tendon  into  the  sole  of  the  foot,  the 
superficial  layer  of  muscles  in  that  region  having  been  dissected  and 
reflected  for  that  purpose. 

The  tendon  crosses  the  tendon  of  the  flexor  longus  pollids  passing 
beneath  it,  generally  receiving  from  it  a  slip  of  t^don  more  or  less 
strong.  The  tendon  thus  strengthened  divides  into  four,  and  re- 
ceives at  this  point  the  fibres  of  the  "  massa  camea,"  or  accessory 
muscle. 

Accessory  Muscle. — This  is  an  accessory  or  appendage  of  the 
flexor  longus  communis,  and  ought  to  be  described,  not  as  a  distinct 
muscle  of  the  foot,  but  as  a  portion  of  the  flexor  longus.  It  has  been 
added  to  it,  seemingly,  to  correct  the  obliquity  in  action  of  the  flexor 
communis. 

This  small  muscle  arises,  by  two  distinct  bundles,  from  the  lower 
and  inner  surface  of  the  calcaneum,  and  is  attadied  to  the  outer  and 
upper  part  of  the  tendon  of  the  flexor  longus,  near  to  the  point  where 
it  divides. 

In  action  it  corrects  the  obliquity  of  the  long  flexor. 

The  tendons  of  the  long  flexor  thus  strengthened  proceed  forwards 
towards  the  roots  of  the  toes,  where,  beii^  enclosed  in  the  fibrous 
sheath  common  to  them  and  to  the  short  conmion  flexor,  they,  after 
passing  through  the  tendons  of  the  latter,  terminate  by  being  attached 
to  the  last  phalanges  of  the  four  smaller  toes. 

Whilst  passing  through  the  sole  of  the  foot,  the  tendons  now 
described  give  attachment  to  four  small  muscles,  which  may  also  be 
deemed  appendages  of  the  flexor  perforans ;  they  are  called  lumbricales, 
and  ought  to  be  described  along  with  the  flexors. 

LtTVBRiCALES. — FouT  in  number.  The  first  is  the  longestand  largest. 
It  arises  from  the  inner  edge  and  upper  surface  of  the  flexor  tendon  of 
the  second  toe ;  the  other  three  arise  from  the  interval  which  the  four 
tendons  of  the  flexor  leave  between  them  at  their  separation.  They 
terminate  each  by  a  tendon,  which  is  at  length  attached  to  Uie  inner  and 
lower  part  of  the  base  of  the  first  phalanx  of  each  of  the  last  four  toes. 
As  in  the  hand,  they  send  a  thin  aponeurosis  to  the  extensor  tendons 
of  each  of  these  toes. 

Their  precise  functions  are  not  well  understood. 
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Flexob  Lonoub  Pollicis  Pedis. — This  miucle  arises  from  the 
lower  two-thirds  of  the  posterior  surface  of  the  fibula,  from  the 
interoeseoos  b'gament,  and  from  two  aponeurotic  partitions  which 
separate  it  from  the  flexor  perforans  and  tibialis  posticus.  It 
descends  vertically  behind  the  fibula,  forming  a  strong  tendon, 
which,  becoming  nearly  horizontal,  enters  a  groove  formed  behind 
the  inferior  extremity  of  the  tibia  and  the  posterior  surface  of 
the  aatragalus.  A  strong  fibrous  retinaculum  binds  it  down  thero, 
and  a  synovial  bursa  protects  the  tendon  from  the  effects  of  fric- 
tion. The  tendon  next  passes  under  the  arch  of  the  calcaneum  in 
a  particular  depression,  enters  the  sole  of  the  foot,  crosses  the  tendon 
of  the  flexor  perforans,  passing  above  it,  divides  into  two  slips,  of 
which  one  proceeds  to  join  the  tendon  of  the  flexor,  the  other,  placing 
itself  between  the  heads  of  the  flexor  brevis  pollicis,  passes  between, 
but  also  below,  the  sesamoid  bones,  and  terminates  finally  in  the  last 
phalanx  of  the  great  toe.  The  fibrous  sheath,  synovial  capsule,  rela- 
tion to  the  sesamoid  bones  and  to  the  flexor  brevia,  resemble,  in  most 
points,  what  has  been  alroady  minutely  described  in  reference  to  the 
anatomy  of  the  hand. 

Its  union,  by  means  of  a  tendon,  with  the  flexor  perforans,  explains 
why  the  power  of  the  muscle  is  not  lost,  even  after  the  loss  of  the 
great  toe. 

Tibialis  Posticus. — Bifurcated  at  its  upper  part.  Through  the 
opening  resulting  from  this  bifurcation  the  anterior  tibial  vessels  pass 
to  the  anterior  8uri*ace  of  the  interosseous  ligament,  which  is  also 
deficient  at  this  point. 

Arises  from  the  inner  and  back  part  of  the  fibula  by  one  portion ; 
by  the  other  from  the  oblique  line  of  the  tibia,  and  from  the  inter- 
osseous ligament.  The  muscle  descends  at  first  nearly  vertically, 
afterwards  somewhat  inwards.  It  here  receives  fibres  from  the 
aponeurotic  partition  separating  it  from  the  flexor  perforans  and  flexor 
proprius  pollids. 

The  tendon  in  which  it  terminates  passes  in  the  groove  behind  the 
malleolus  internas,  bound  down  by  the  retinaculum,  and  protected  by 
a  sjmovial  bursa  in  the  same  manner  as  has  been  already  described 
with  reference  to  the  flexor  communis. 

The  tendon  is  finally  attached  to  the  lower  and  inner  part  of  the  os 
scaphoides  and  by  a  prolongation  into  the  base  of  the  internal  cuneiform 
bone. 

Action, — The  antagonist  of  the  peronei  muscles.  It  raises  upwards 
the  inner  side  of  the  foot. 

The  remaining  muscles  belong  exclusively  to  the  sole  of  the  foot. 
They  are,  1,  the  flexor  brevis  pollicis ;  2,  adductor  pollicis;  3,  trans- 
versus  pedis ;  they  form  a  group.  The  adductor  minimi  digiti  and 
flexor  brevis  minimi  digiti  constitute  a  second ;  the  plantar  interossei 
a  third. 

1.  Flexob  Bbevis  Pollicis  ?EDia,^-Ariae8  from  the  anterior 
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■nd  infsriar  put  of  tti 
boDa  uid  tJudr  It^funentfl,  An  ipofworotic  partitEoD  Bepomla  it  from 
theibdactorpolUdfl.  The  fluhj*  nun  thoB  l-anltin^  preBenta  mgroore 
inferioTljf  in  which  is  lodged  the  tfndon  of  the  flexor  longuA  poUiofl, 
It  dirida  interiorly  into  two  portioM;  Ihe  inner  unite*  with  llie 
lendoD  of  the  sbductor  pollidi,  and  tBnnln»t*«  along  witJi  il  st  the  fiirt 
phaluu  oC  the  gnat  toe,  boidH  bdng  attached  to  the  inner  Kmnoid 
bone  of  the  uticalitioii.  Tbe  outer,  which  1*  thinner,  ia  anfbimded 
with  the  adductor  pollida  (odled  by  aome  the  oblique  abductor),  and  ia 
inserted  along  with  it  bto  the  lower  ind  out«r  part  of  the  baae  of  the 
fint  pbaUni  of  tbe  great  toe,  and  into  the  correapoDdhig  aeaamoid 

Ita  Auctiomt. 


•  Fig.  m^-fl,  fleiDT  btevU  pollidi 
(obUoBeJi  c,  tnuuvennapedl.!  d.  Itexoi 
f  Fig.  LU^])Dnum  ofUie  ftx-t,  l«n  nne. 
[UnKT  pollldi ;  D,  k,  Bnall  pnrikiD  of 

txteoKT  brevLf ;  jE,a] -i- _*.__.*._ , 

aponloc  of  ItKalxti 


ibeallu  blmtliig  doim  Ut 
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2.  ADDUCfTOR  P0LLICX8  (by  aome  called  the  Oblique  Abdtictor). — 
It  ariaes  finom  the  inferior  Borfiioe  of  the  os  cuboides,  from  the  liga- 
mentous sheath  of  the  peroneus  longus,  and  from  the  poeterior 
extremity  of  the  3d  and  4th  metatarsal  bones,  as  well  as  from  the 
ligaments  by  which  they  are  connected.  Confounded  with  the  outer 
e^  of  the  preceding  muscle,  and  a  little  further  on  with  the  trans- 
Tersus  pedis,  it  is  attached  along  with  them  to  the  outer  and  under 
part  of  the  first  phalanx  of  the  great  toe  and  to  the  outer  sesamoid 
bone. 

3.  Transversus  Pedis  (called  by  some  the  Transyerse  Abductor). 
— This  muscle,  peculiar  to  the  foot,  arises  by  distinct  fasciculated 
aponeurotic  fibres  from  the  ligaments  of  the  last  four  metatarso* 
phalangeal  articulations ;  the  four  slips  thus  originating  tuiite  together 
to  be  attached  along  wiUi  the  abductor  pollids  to  the  outer  edge  of 
the  base  of  the  first  phalanx  of  the  great  toe. 

It  contributes  to  strengthen  the  articulations  and  to  keep  the  meta- 
tarsal bones  together. 

The  second  group  of  muscles  which  remains  to  be  described  comprise, 
1,  the  abductor  minimi  digiti,  and  2,  the  flexor  brevis  minimi  dlgiti. 
Of  these  the  first  has  been  already  described. 

2.  Flexor  Brevis  Minimi  Diorri. — Arises  from  the  under  part 
of  the  proximate  end  of  the  5th  metatarsal  bone  and  from  the  liga- 
mentous sheath  of  the  tendon  of  the  peroneus  longus. 

Inserted  into  the  lower  and  outer  part  of  the  base  of  the  1st  phalanx 
of  the  little  toe. 

Use* — To  bend  the  first  phalanx  of  this  toe. 

OF  THE  PLANTAR  INTEROeSEI. 

Three  in  number.  The  1st  arises  from  the  lower  two- thirds  of  the 
whole  of  the  inner  surface  of  the  3d  metatarsal  bone  and  from  the 
adjoining  ligaments. '  Inserted  at  the  inner  side  of  the  third  toe. 

The  second  plantar  interosseal  muscle  arises  from  the  lower  part  of 
the  inner  surface  of  the  4th  metatarsal  bone  and  from  the  adjoining 
ligaments;  its  tendon  is  attached  to  the  inner  side  of  the  4th  toe. 

The  third  of  these  interosseal  muscles  arises  partly  from  the  fibrous 
sheath  of  the  peroneus  longus,  and  partly  from  the  inferior  two-thirds 
of  the  inner  surface  of  the  5Ui  metatarsal  bone,  and  terminates  by  a 
tendon  on  the  inner  surface  of  the  5th  toe. 

On  completing  the  dissection  of  the  muscles  of  the  sole  of  the  foot, 
the  student  will  have  an  opportunity  of  tradi^  the  remarkable  course 
of  the  tendon  of  the  peroneus  longus,  its  fibrous  sheath  and  synovial 
bursa,  and  its  termination  in  the  metatarsal  bone  of  the  great  toe. 


R 
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MUSCLES  OF  THE  HEAD  AND  NECK. 

Diutctiim. — The  disaectlon  of  tbt  head  lad  neck  ia  genenlly  con- 
■iderad  to  be  th«  mMt  difficult  in  the  bcdy.  Thii  opinion  u  bomeoat  bf 
the  Dumber  of  the  mOBcla  found  in  tben  regions,  the  impoHaiit 
orgsiu  conuKted  with  thm,  the  gnat  Dumber  and  compleiity  of  the 
arteriea,  teing,  and  nerva;  lastlj,  tlie  preeencs  of  the  earity  of  the 
cmiium  and  ita  contenta,  and  of  the  eervical  portion  of  the  mednlls 
ipjnalit.  For  thoe  reaaani  it  i>,  in  general,  the  region  laat  eiamined 
by  the  student,  preparatory  to  his  engaging  in  the  diuectjon  of  the 


In  hia  first,  perhaps 
tvta  in  hu  second  diaaeo- 
tJOD,  it  were  better  that 
he  conliiie  hmuelf  strict- 
ly to  the  muscle)  and 
larger  organic  such  ai 
the  parotid,  thyroid 
gland.  &c. ;  this  will  en- 
able him  io  itudy  with 
adiantage,  aAemerds, 
the  arteries  and  nerrei ; 
and  by  theie  repeated 
eiaminationi  he  wilt  be- 


Tfae  hair  haTing  been 
oloeely  remored,  make 
an  iacisioD  through  the 
integument*  merely, 
commencing  at  the  ei- 
tenial  occipital  protu- 
berance and  terminating 
St  the  eitremity  of  llie 
nose,  rarrying  it  alone 

iodsion,  betveen  tlie  ex- 
tremity of  the  first  and 
•  Fl(  t«t~a,  the  troDlalis  mntcle ;  b,  allollens  anrtcntam ;  e  potnia  id  tba 

0,  a,  orbLcQiuls  oris ;  A,  <iepreBsor  angoll  via ;  i,  qaadratuB,  or  depreavr  labU 
Inlsifcirti;  (.laUadmosoDlUi  1,  ooUIih  of  the  sIsiuKUdD^naaloihai. 
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tlM  back  part  of  the  cartilage  of  the  ear;  a  third  indrion,  from  the 
Tertez  or  top  of  the  head  to  the  root  of  the  27goinatic  ardi ;  and  a 
fourth,  from  the  root  of  the  nose  along  the  superciliary  ridges,  in  a 
semicircular  direction  towards  the  external  angular  process  of  the 
frontal  bone,  and  a  short  way  abore  the  eyebrow.  The  greatest  care 
must  be  used  in  dissecting  off  these  flaps  of  integument ;  the  cellular 
substance  connecting  them  to  the  subjacent  muscles  and  tendons  being 
extremely  dense,  close,  and  granular,  shnilar  in  some  respects  to  what 
is  found  over  the  palmar  and  plantar  aponeuroses.  Having  removed 
the  integuments  carefully,  the  student  will  find  them  of  great  thick- 
ness and  extremely  vascular,  it  being  in  this  part  of  the  body,  more 
than  in  any  other,  that  arteries  of  considerable  magnit^ide  approach  the 
sui^ice  for  the  purpose  of  supplying  the  int^uments ;  this  is  obviously 
caused  by  the  peculiarities  of  the  hairy  scalp,  and  the  necessity  of  an 
ample  supply  for  the  nourishment  of  the  hair.  The  bulbs  of  ihe  hair 
may  be  seen  mostly  in  the  subcutaneous  ceUular  substance,  and  their 
presence,  together  with  that  of  numerous  sebaceous  follicles,  con- 
tributes, no  doubt,  to  give  to  the  hairy  scalp  its  peculiarities  both  of 
structure  and  disease.  That  the  hairy  scalp  moves  either  by  the 
action  of  its  own  muscles  or  by  the  hand,  is  dependent  on  the  looseness 
of  a  cellular  tissue  between  the  epicranial  aponeurosis  and  the  peri- 
cranium ;  thus  the  epicranial  muscles  and  aponeurosis  move  along  with 
the  hairy  scalp.     Now  proceed  to  clean  the  following  muscles : — 

Occipito-Frontalts. — Although  this  muscle  is  usually  described 
as  one,  it  is  in  fact  composed  of  four,  vix.  two  occipital  and  two 
frontal,  with  a  common  central  aponeurosis — the  epicranial  aponeu- 
rosis ;  the  whole  might  with  propriety  be  called  the  musculus  epi- 
cranius.  Clean  the  muscles,  as  usual  in  the  direction  of  their  fibres, 
and  commence  with  the  occipital  portion.  The  occipitalis  is  situated 
at  the  posterior  part  of  the  cranium,  behind  the  mastoid  process,  and 
above  the  upper  curved  line  of  the  occipital  bone ;  it  is  attached  by 
short  i^neurotic  fibres  to  the  outer  part  of  that  line,  and  to  the 
neighbouring  region  of  the  temporal  bone,  above  the  splenius  and 
stemo-cJeido-mastoideus ;  it  terminates  above,  after  a  short  course,  in 
the  epicranial  aponeurosis.  The  IntegumentB  and  some  nervous 
filaments  cover  it,  together  with  a  thin  layer  of  the  epicranial  aponeu- 
rosis :  beneath  it  we  find  a  similar  layer  of  the  same  part ;  secondly, 
the  pericranium;  and  lastly,  the  occipital  and  temporal  bones.  Its 
action  is  to  stretch  the  aponeuroses  and  to  alternate  with  the  frontalis 
muscle.  Next  clean  the  frontalis.  This  muscle  covers  the  forehead  : 
it  is  thin,  square-shaped,  adheres  strongly  to  the  skin ;  superiorly  it 
terminates  in  the  epicranial  aponeurosis,  inferiorly  the  fibres  unite 
with  the  pyramidalis  nasi,  orbicularis  palpebrarum,  and  corrugator 
snperdlii ;  thus  it  is  the  antagonist  of  these  muscles.  It  moves  the 
fcalp  freely,  and  by  its  action  produces  the  transverse  wrinkles  of  the 
forehead ;  it  is  also  enclosed  by  a  thin  sheath  or  splittins  of  the  epi- 
cranial aponeurosis.    The  integuments  cover  it  anteriorly ;  its  deep 
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surface  covers  the  supra-orbitar  vessels  and  nenres.  The  epicranial 
aponeurosis  is  the  broad  tendinous  expansion  which  connects  these  four 
muscles  to  each  other;  it  adheres  strongly  to  the  scalp,  but  reiy 
loosely  to  the  parts  beneath  it:  anteriorly  the  frontal  muscles  are 
inserted  into  it;  posteriorly,  the  occipital;  laterally,  the  superior 
muscles  of  the  ear:  upon  the  temples  it  degenerate  into  common 
cellular  membmne,  and,  becoming  thinner  and  thinner,  is  lost  upon  the 
face.  The  six  arteries  supplying  the  scalp  lie  above  it,  together  with 
the  integuments ;  beneath  it  is  a  quantity  of  lax  cellular  substance 
containing  no  fat,  and  connecting  it  loosely  to  the  pericranium  and  to 
the  temporal  aponeurosis;  the  fibres  composing  it  are  white  and 
parallel  posteriorly,  but  in  other  parts  interwoven  and  indistinct;  the 
intervals  which  occur  between  the  bundles  of  its  fibres  contribute  to 
render  its  dissection  difficult;  lastly,  as  we  have  seen,  it  furnishes 
thin  sheaths  for  the  muscles  just  described.  The  next  muscles  to  be 
dissected  are  the  extrinsic  muscles  of  the  ear,  so  named,  as  they  pro> 
ceed  from  other  parts  towards  the  ear  itself. 

The  Superior  Auris,  or  AttoUens  auriculam,  is  situated  on  the 
temple,  above  the  ear.  Thin,  membranous,  and  angular,  attached  by 
its  summit  to  the  fore  and  inner  part  of  the  fibro-cartilage  of  the 
ear,  on  the  convexity  which  is  formed  by  the  upper  part  of  the  concha, 
it  ascends  thence,  in  a  radiating  manner,  to  tiie  epicranial  aponeu- 
rosis, where  it  terminates.  The  outer  surface  is  covered  by  the  skin, 
the  inner  covers  the  aponeurosis  of  the  temporal  muscle.  Its  action 
is  to  raise  the  ear. 

Anterior  Auris  (Prior  auricula:)  is  of  the  same  form  as  the 
preceding  muscle,  but  less  apparent,  and  is  situated  on  the  temple, 
before  the  ear.  Its  summit  is  attached  to  the  fore  part  of  the  heUx, 
and  from  this  point  its  fibres  proceed,  to  terminate  on  the  outside  of 
the  epicranial  aponeurosis,  near  the  fVontal  muscle.  Its  external  sur- 
face is  covered  by  the  skin ;  the  inner  is  applied  upon  the  temporal 
muscle  and  artery.  Its  upper  edge  is  confounded  with  the  preceding 
muscle,  while  the  lower  is  lost  in  the  cellular  tissue  above  the  zygo- 
matic arch.     It  carries  the  ear  forwards  and  upwards. 

The  Posterior  Auris  (MusaiU  retrahentes  avriculam). — This 
muscle  consists  of  one  or  more  small  bundles  of  fleshy  fibres,  thin,  flat, 
or  fusiform,  rather  irregular,  and  situated  behind  the  ear ;  attached  by 
short  aponeuroses  to  tlie  mastoid  process,  whence  they  proceed  hori- 
zontally forwards  to  terminate  at  the  lower  part  of  the  convexity 
formed  by  the  concha  of  the  ear  by  aponeurotic  fibres  or  small  tendons. 
They  are  covered  by  the  integuments,  and  are  separated  from  the  tem- 
poral bone  by  cellular  tissue.  This  muscle,  which  has  no  connexion 
with  the  epicranial  aponeurosis,  carries  the  ear  backwards.  To  dissect 
*his  muscle,  the  student  will  require  to  draw  the  extenial  ear  forward 


OBBIOULABIS  PALPEBBABUH.  245 

with  hooks.  The  intrinBic  muscles  of  the  ear,  viz.  those  which  pass 
from  one  cartilage  to  another,  will  be  described  along  with  the  organ 
of  hearing,  as  being  interesting  only  in  a  physiological  point  of  view. 
The  vessels  and  nerves,  whi(£  snpplv  the  region  of  which  we  have 
jost  examined  the  muscles,  are  chiefly  the  temporal,  posterior,  auricular, 
and  ocdpital  arteries ;  the  branches  of  these  vessels  proceed  mostly  to 
the  hairy  scalp ;  veins  having  the  same  names  accompany  them :  the 
nerves  are  derived  from  the  portio  dura  (7  th),  ophthidmic  division  of 
the  5th,  and  the  occipital  branches  of  the  cervico-spinaJ  nerves. 

Semoval  of  the  brain  and  dissection  of  the  face, — If  the  student  be 
desirous  of  examining  the  brain  of  the  subject  he  is  dissecting,  he  must, 
at  this  stage  of  the  dissection,  take  off  the  skull-cap,  and  in  the  usual 
way  remove  the  brain.  He  will,  however,  in  doing  so,  destroy  the 
temporal  muscle  and  its  aponeuroses,  which  should  therefore,  if  pos- 
sible, be  rapidly  cleaned  and  examined.  Having  removed  the  brain,  it 
on^t  to  be  preserved  in  alcohol  of  sufficient  strength,  until  such  time 
as  he  can  retuni  to  its  examination  with  advantage;  he  may  now 
proceed  with  the  dissection  of  the  face. 

Commence  the  dissection  by  an  incision  round  either  orbit ;  a  second 
around  the  mouth,  which  cavity  must  be  filled  with  baked  hair  or 
some  such  substance,  and  neatly  stitched  up ;  a  third  incision  is  to  be 
carried  from  the  angle  of  the  mouth  to  the  temple,  and  a  fourth  to  the 
angle  of  the  jaw.  Remove  cautiously  the  integuments  from  these 
surfaces,  and  commence  by  the  dissection  of  the  orbicularis  palpe- 
brarum. 


MUSCLES  OF  THE  FACE. 
OBBICnLARIS  PALPEBBABUH. 

Broadf  thin,  and  circular ;  is  slit  transversely  in  the  middle,  for  the 
aperture  of  the  eyelids.  It  arises  by  three  distinct  points  of  origin  : 
1,  firom  the  ascending  process  of  the  superior  maxillary  bone  and 
internal  orbitar  process  of  the  frontal ;  2,  from  the  anterior  edge  of 
the  lachrymal  groove  and  the  neighbouring  part  of  the  base  of  the 
odbit;  3,  on  the  two  sides  and  fore  part  of  a  small  tendon  (tendo 
palp^arwn)  easily  rendered  distinct  by  stretching  the  eyelids  out- 
wards. This  tendon  connects  both  tarsal  cartilages  to  the  bone  at  the 
anterior  edge  of  the  lachrymal  groove.  Posteriorly  the  tendon  adheres 
to  a  thin  aponeurosis  covering  the  lachrvmal  sac. 

From  these  various  origins  the  fleshy  nbres  proceed  above  and  below, 
following  the  curve  of  the  orbit,  forming  a  layer  of  the  eyelids,  and 
spreading  out  upon  the  cheeks ;  they  unite  on  the  temporal  r^on.* 

All  these  fibres  describe  concentric  circles. 

The  outer  surfiioe  of  the  muscle  is  covered  by  the  skin;  posteriorly 
it  is  applied  upon  the  corrugator  superdlii,  to  which  it  adheres ;  lower 

*  At  their  JonctioQ  I  have  only  onoe  seen  a  distloct  tendinous  raphe. 
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down,  upon  the  ligamentum  latum  and  iibro-cartllage  of  the  upper  eje- 
lid ;  extemallj,  upon  the  external  angular  process  of  the  frontal  bone 
and  the  temporal  aponeurosis;  below,  upon  the  cheek-bone,  the  zygo- 
matic muscles,  the  levatores  labii  superioris  proprius  and  communis 
(from  which  it  is  separated  by  the  facial  vein),  and  upon  the  ligament 
and  fibro-cartili^  of  the  lower  eyelid ;  internally,  upon  the  ascending 
process  of  the  superior  maxillary  bone  and  the  lachrymal  sac  The 
circular  marein  of  the  muscle  is  to  a  great  ext«it  free. 

Action. — ^It  acts  especially  on  the  eyelids ;  it  is  the  antagonist  of  the 
levator  palpebree  superioris. 

The  muscle  called  tensor  tarsi  might  not  inappropriately  be  viewed 
as  an  appendage  or  separate  origin  of  the  orbicularis.  I  have  described 
it,  however,  as  a  muscle  of  the  face,  although  it  cannot  be  well  seen 
until  the  roof  of  the  orbit  has  been  removed. 

CORRUQATOR  SuPEROiLii. — 2>i«s«c^iofi.— Remove  the  superior  por- 
tion of  the  orbicularis  cautiously  from  within  outwards,  and  from  below 
upwards,  and  thus  expose  the  muscle. 

This  is  a  short  and  thin  muscle,  following  in  its  curve  the  super- 
ciliary arch  of  the  frontal  bone  on  which  it  lies.  Attached  internally, 
towards  the  nasal  prominence  of  the  frontal,  by  one  or  more  slips ; 
externally  it  terminates  in  a  pointed  form,  mingling  its  fibres  with  the 
frontal  and  orbicularis  palpebrarum. 

Relations. — Anteriorly,  it  is  covered  by  these  two  muscles ;  jxaie' 
riorly^  it  covers  the  frontal  bone,  superciliary  artery,  and  frontal  brandi 
of  the  ophthalmic  nerve. 

Action, — ^To  corrugate  the  eyebrows. 

Tensor  Tarsi. — Dissection, — Cut  through  both  eyelids  about  the 
middle,  and  reflect  the  inner  portion  towards  the  nose.  Dissect,  from 
off  the  inner  canthus,  the  mucous  membrane  of  the  eyeball ;  this 
done,  and  a  little  cellular  membrane  removed,  the  muscle  is  exposed. 

It  arues,  broad,  square,  and  fleshy,  from  the  os  ungiUSf  near  its 
junction  with  the  orbitar  plate  of  the  ethmoid  bone,  and,  after  a  curved 
course,  divides  into  two  fasciculi.  These  run  along  the  edge  of  the 
tarsal  cartilages  until  they  are  lost  by  uniting  with  the  fibres  of  the 
orbicularis  muscle. 

Use. — The  muscle  is  supposed  to  assist  in  bringing  the  pancta 
lachrymalia  in  close  contact  with  the  surface  of  the  eyeball,  and  to 
compress  the  lachrymal  sac.  It  more  probably  serves  to  strengthen 
the  edges  of  the  eyelids,  and  keep  them  in  their  place.  When  morbidly 
affected  it  may  cause  inversion  of  the  eyelids. 

PrRAMiDALES  Kasi. — Viewed  by  many  anatomists  as  appendages 
of  the  frontal  muscles.  Single  above,  but  bifurcated  lower  down ; 
they  terminate,  after  diverging,  in  a  membranous  tissue  occupying  the 
sides  and  dorsum  of  the  nose.  Externally,  they  are  united  with  the 
orbiculares  palpebrarum ;  superiorly,  they  cover  the  frontal  bones. 
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Use, — ^They  give  to  the  frontales  a  fixed  point,  and  oontribitte  a 
little  to  the  moTemeDts  of  the  nose. 

Trianoulaius  Nasi. — Dissection. — Raise  up  cantiotuly  the  inner 
edge  of  the  leyator  commtinia :  it  ought  not  to  be  cut  away  at  this 
stage  of  the  dissection. 

Thin,  flat,  and  triangdar.  Origin:  bom  the  inner  edge  of  the 
fossa  canina  (superior  maxillary  bone)  by  a  short  and  narrow  aponeu- 
rosis ;  from  this  the  fleshy  fibres  diverge ;  they  terminate  in  a  thin 
aponeurotic  expansion  covering  the  dorsum  of  the  nose,  continuous 
with  that  of  the  opposite  side.  One  of  its  portions  is  attached  to  the 
fibro-cartilage  of  the  wing  of  the  nose.  Anteriorly^  covered  by  the 
skin  and  levator  communis :  posteriorly,  applied^  to  the  superior  maxil- 
lary bone  and  lateral  cartilage  of  the  nose. 

Use. — ^To  dilate  the  nostrils. 

Levator  Labii  Superioris  Alcque  Nasi  :  Levator  Communis. 
— Cautiously  remove  the  integument  of  this  part  of  the  face,  raising 
up  the  lower  margin  of  the  orbicularis  palpebrarum.  Dissect  from 
above  downwards,  in  the  course  of  the  fibres. 

Attached  above  to  the  outer  surface  of  the  ascending  process  of  the 
superior  maxillary  bone,  beneath  the  tendo  oculi,  to  ue  anterior  edge 
of  the  lachrymal  groove,  and  lower  part  of  the  base  of  the  orbit ; 
inferiorlyf  to  the  integuments  of  the  upper  lip,  and  to  the  fibro- 
cartilage  and  integuments  of  the  wing  of  the  nostrils. 

Anteriorly,  it  is  covered  by  the  skin,  a  portion  of  the  orbicularis,  and 
labial  vein ;  posteriorly ,  it  rests  on  the  preceding  muscle. 

Levator  Profrius  (Z.  labii  superioris), — Arises  from  the  malar 
and  upper  maxillary  bones,  beneath  the  edge  of  the  orbit,  and  over 
the  infra-orbitar  foramen;  from  this,  descending  somewhat  inwards, 
it  mingles  inferiorly  with  the  orbicularis  oris  and  integuments  of  the 
upper  lip. 

Action, — To  raise  the  upper  lip. 

Levator  Anouli  Oris. — To  display  this  muscle  raise  the  outer 
edge  of  the  preceding  muscle;  expose  the  infra-orbitar  vessels  and 
nerves,  and  remove  these  also;  clean  the  muscle,  by  putting  its  fibres 
on  the  stretch. 

Small  and  elongated.  Attached  superiorly  to  the  bone  beneath  the 
infra-orbitar  foramen ;  inferiorly,  to  the  commissure  of  the  lips, 
mingling  its  fibres  with  the  orbicularis  oris,  zygomatic,  buccinator,  and 
even  the  depressor  anguli  oris. 

Use, — To  raise  the  angles  of  the  mouth. 

The  posterior  surfiice  of  the  muscle  covers  the  fossa  canina,  the 
mucous  membrane  of  the  mouth,  and  a  portion  of  the  buccinator. 

Ztgomaticub  Major.— Attached  superiorly  to  the  outer  surface  of 
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the  malar  bone ;  iDferiorly,  to  the  oommiBsare  of  the  lips,  mingling  its 
fibres  with  the  orbicularis  oris,  and  with  those  of  the  muscles  imme- 
diately preceding. 

Occasionally,  much  fat  separates  the  muscle  anteriorly  from  the  skin ; 
posteriorly,  it  touches  the  buccinator  and  maaseter  muscles,  or  is  at  least 
in  relation  to  them. 

It  acts  principally  in  laughing. 

Ztookaticus  Minor.  —Not  always  present.  It  lies  anterior  to 
the  last-described  muscle,  which  it  resembles  in  its  origin,  course,  and 
termination ;  occasionally,  it  looks  as  if  detached  from  the  orbicularis 
palpebrarum. 

It  has  a  similar  action  to  the  preceding  muscle. 

Depressor  Labh  Supbeioris  AL.fiQnE  Nasi. — To  display  this 
muscle,  evert  the  upper  lip,  and  remove  the  mucous  membrane  on 
either  side  the  frenum. 

Attached  by  a  short  aponeurosis,  near  the  anterior  nasal  spme,  to  a 
small  foKsa  on  the  surface  of  the  superior  maxillary  bone.  From  this 
it  ascends,  to  terminate  partly  in  the  posterior  region  of  the  cartilagi- 
nous wing  of  the  nose,  and  parUy  by  being  confounded  with  tiie 
levator  communis  and  orbicularis  oris. 

Action, — To  depress  the  wing  of  the  nose. 

Depressor  Anquli  Oris  (^Triangvlaris  labiorum), — The  base  of 
this  muscle  is  attached  to  the  outer  surface  of  the  lower  jaw,  between 
the  maaseter  muscle  and  the  anterior  opejiing  of  the  inferior  dental 
canaL  The  fibres  ascend,  to  terminate  at  the  commissure  of  the  lips, 
mingling  with  the  zygomaticus,  orbicularis,  and  levator  anguli  oris. 

The  name  expresses  its  action. 

Depressor  Labu  SuPEBiOKis.^-Dissectum* — Detach  the  preceding 
muscle. 

Origin, — From  the  external  oblique  line  of  the  lower  jaw-bone. 

The  muscle  ascends  to  the  lower  lip,  where  its  fibres  mingle  with 
the  orbicularis  oris.  Its  fibres  unite  intimately  with  those  of  the 
opposite  side,  and  with  those  of  the  levator  menti. 

The  posterior  surfiioe  of  the  muscle  is  applied  upon  the  lower  jaw, 
the  inferior  dental  nerves  and  vessels,  ioA  the  orbicularis  oris  and 
levator  menti. 

Levator  Labu  Inferioris.  Levator  MENn.->To  display  the 
musde,  evert  the  lower  lip,  and  remove  the  mucous  membrane. 

Short,  thick,  and  coniod.  It  is  attached  by  its  summit  to  the  fossa, 
which  may  be  seen  at  the  side  of  the  symphysis  of  the  chin,  under  the 
alveoli  of  the  incisors.  Its  fibres  diverge  from  this  point,  and  are 
'-"serted  into  the  skin  of  the  chin,  to  which  they  strongly  adhere. 
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The  name  expreMes  the  action  of  these  mimcles.  They  hare  heen 
supposed  to  be  the  cause  of  the  dimples  not  unfirequently  found  on  the 
surface  of  the  chin,  but  this  opinion  is  probably  incorrect. 

For  the  dissection  and  history  of  the  parotid  gland,  see  the  chapter 
on  the  Digestiye  Organs. 

MA88ETER  MuscLE.—  Arises  from  the  two  anterior  and  outer  thirds 
of  the  inferior  edge  of  the  zygomatic  arch,  and  from  the  posterior  part 
of  the  same  edge ;  from  the  inner  surface  of  the  arch,  and  from  the 
internal  aponeurosis  of  the  temporal  muscle.  The  fleshy  fibres  which 
come  from  these  different  origins  follow  different  directions,  but  they 
all  descend  to  be  attached  to  the  outer  side  of  the  ramus  of  the  lower 
jaw,  from  the  base  of  the  coronoid  process  to  the  angle  and  base  of  the 
jaw. 

Externally,  the  muscle  is  covered  posteriorly  by  the  parotid  gland; 
below,  by  the  platysma  myoides ;  in  the  middle,  by  the  duct  of  the 
parotid,  the  facial  nerve,  and  transverse  facial  artery;  anteriorly  and 
above,  by  the  orbicularis  palpebrarum  and  zygomaticus  major ;  it  also 
in  some  parts  approaches  the  skin.  The  internal  surface  covers  the 
ramus  of  the  jaw,  the  tendon  of  the  temporal,  and  the  buccinator. 

The  masseter  is  a  powerful  muscle  of  mastication. 

TEMFOBAL  OB  CBOTAPHITE  XUBGLE. 

The  Tempobal  Aponeubosis,  by  some  considered  as  a  portion  of 
the  epicranial,  conceals  the  temporal  muscle  from  view,  until  dissected 
and  removed.  The  aponeurosis,  thin  above,  strong  and  double  below, 
is  attached  superiorly  to  the  crests  of  the  frontal  and  parietal  bones ; 
inferiorly  to  the  zygomatic  arch.  At  this  point  it  is  composed  of  two 
layers,  between  which  there  exist  some  adipose  matter,  and  some  small 

Remove  the  aponeurosis  by  a  vertical  incision ;  divide  the  zygomatic 
arch  with  a  saw,  in  such  a  way  as  to  expose  fully  the  coronoid  process 
of  the  lower  jaw,  to  which  the  tendon  of  the  temporal  muscle  is 
attached. 

The  fleshy  fibres  of  the  muscle  take  their  origin  from  the  whole 
extent  of  the  inner  surface  of  the  aponeurosis,  from  the  periosteum  of 
the  temporal  fossa,  and  from  the  ridge  separating  the  temporal  firom  the 
zygomatic  fossa.  The  muscle  has  a  central  tendon  or  aponeurosis,  to 
which  all  the  fleshy  fibres  proceed. 

Opposite  the  zygomatic  arch  this  central  aponeurosis  becomes 
a  powerful  tendon,  by  which  the  muscle  is  firmly  attached  to  the 
coronoid  process  of  the  inferior  maxillary  bone,  which  it  embraces 
nearly  in  its  whole  extent. 

The  relations  of  the  muscle  and  its  functions  are  easily  understood; 
it  is  the  diief  masticatory  muscle. 

BnociHATOB  MUBCLE. —  Dissection, — To  clean  this  muscle  the 
mouth  must  be  moderately  distended  with  baked  hair,  or  some  similar 
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substance,  and  the  lips  sewed  up.  By  these  means  the  fibres  of  the 
buccinator  will  be  put  on  the  stretch,  and  can  be  readily  cleaned.  The 
coronoid  process  of  the  lower  jaw  must  be  removed. 

The  buccinator  especially  forms  the  cheek.  Flat,  thin,  and  square, 
it  is  situated  between  the  upper  and  lower  jaw-bones,  filling  up  the 
space  between  them,  laterally. 

Attached  above  to  the  posterior  part  of  the  upper  alveolar  border, 
from  the  last  tooth  to  the  second  small  grinder;  below,  to  the  same 
part  of  the  lower  alveolar  border ;  in  the  middle,  to  an  aponeurosis 
which  descends  from  the  summit  of  the  inner  wing  of  the  pterygoid 
process  to  the  inner  surface  of  the  ramus  of  the  jaw,  and  which,  on  its 
posterior  edge,  gives  origin  to  the  fibres  of  the  superior  constrictor  of 
the  pharynx. 

From  these  different  origins  the  fleshy  fibres  proceed  forwards,  con- 
verging towards  the  angle  of  the  mouth,  where  they  meet  at  the 
commissure,  mingling  with  the  fibres  of  the  orbicularis  and  adjacent 
muscles ;  the  fibres  fix>m  the  lower  part  of  the  buoanator  passing  to 
the  upper  lip,  and  vice  versa. 

An  extremely  thick  layer  of  fat  covers  the  muscle  externally,  and  is 
interposed  between  it  and  the  integuments  of  the  cheek.  Anteriorly, 
it  is  partially  covered  by  the  zygomatic,  levator  anguli  oris,  triangu- 
laris, and  platysma  myoides.  It  is  invested  externally  by  a  firm  fasda 
of  cellular  tissue,  by  which  the  buccal  glands  are  separated  from  it 
posteriorly;  whilst  opposite  the  third  molar  tooth  it  is  obliquely 
traversed  by  the  parotid  duct. 

It  is  a  muscle  of  mastication,  and  of  the  expression  of  the  passions ; 
it  is  much  used  by  glassblowers,  and  by  those  who  play  on  wind 
instruments. 

FTERT60ID  MUSCLES. 

These  muscles  are  difficult  to  be  displayed  and  understood.  They 
may  be  most  easily  dissected  from  within,  but  this  can  only  be  accom- 
plished after  the  dissection  of  the  muscles  of  the  neck,  and  tlie  vertical 
division,  by  the  saw,  of  the  cranium  and  face.  At  this  stage  of  the 
dissection  they  may,  however,  be  exposed  sufficiently  to  understand 
their  position  and  action ;  and  a  second  view  may  be  taken  of  them 
after  the  dissection  of  the  head  and  neck  has  been  completed. 

Pteryooideus  Intekmus. — Dissection, — The  zygomatic  arch  and 
coronoid  process  being  already  removed,  and  the  temporal  and  maaseter 
muscles  drawn  aside  or  cut  through,  the  external  lateral  ligament  must 
next  be  divided,  so  as  to  admit  of  the  partial  dislocation  and  rotation  of 
the  lower  jaw.  Next  divide  the  lower  jaw-bone  with  a  saw,  in  front  of 
the  attachment  of  the  masseter,  and  evert  the  posterior  segment, 
turning  it  outwards  and  backwards.  Unless  this  be  done  with  great 
care  it  wiU  affect,  or  even  destroy,  the  dissection  of  the  upper  part  of 
the  neck,  and  it  is  on  this  account  that  I  recommend  the  student  rather 
to  study  these  muscles  at  a  future  stage  of  this  dissection  of  the  head 
and  neck. 


FTEBTQOID  IIUSCLEB.  251 

Place  before  yon  the  craninm  and  lower  jaw,  artificially  articulated. 

The  Inner  Ptebtooid  arises  from  the  whole  pterygoid  fossa,  and 
from  the  inner  surface  of  the  sommit  of  the  outer  wing  of  the  pterygoid 
process. 

It  descends  and  terminates  on  the  inside  the  ramus  of  the  lower  jaw, 
as  low  as  the  angle  to  which  it  is  attached,  on  the  surface  opposite  to 
that  occupied  by  the  masseter.  The  ramus  of  the  jaw,  in  fact,  sepa- 
rates these  two  muscles. 

Its  inner  surface  covers,  at  its  upper  part,  the  drcnmflexus  palati 
and  superior  coustrictor  of  the  pharynx ;  inferiorly,  the  sub-nuudllary 
gland.  The  outer  surface  is  separated  from  the  jaw  by  an  interval,  in 
which  are  found  the  lingual  and  dental  nerves,  the  inferior  dental 
artery,  and  internal  IsLteni  ligament  of  the  joint. 

It  is  whilst  studying  the  relation  of  this  and  of  the  following  muscle 
to  the  ramus  of  the  jaw  that  the  course  of  the  internal  maxillary  artery 
should  be  particularly  attended  to. 

When  the  two  muscles  act  together  they  raise  the  jaw  upwards,  as 
in  mastication.  If  only  one  contracts,  the  jaw  is  carried  obliquely 
forwards,  towards  the  opposite  side. 

Ptertgoxdeub  Extebnus. — ^This  muscle  is  situated  in  the  zygo- 
matic fossa. 

It  has  two  origins— ^ne  from  the  outer  surface  of  the  pterygoid 
process,  and  from  the  palatine  tuberosity ;  the  other  from  tiie  lower 
part  of  the  zygomati<x>-temporal  aspect  of  the  sphenoid  bone.  The 
internal  maxillary  artery  often  passes  between  these  two  origins. 

The  muscle  thus  formed  proceeds  outwards  and  backwards,  and  is 
inserted  into  a  small  fossa  at  the  anterior  surface  of  the  neck  of  the 
condyle  of  the  lower  jaw,  and  into  the  fore  part  of  the  circumference 
of  the  interarticular  tibro-cartilage. 

The  relations  of  this  muscle,  like  those  of  the  preceding  one,  are 
exceedingly  complex.  Its  outer  surface  is  in  contact  with  the  temporal 
muscle,  and  most  commonly  with  the  internal  maxillary  artery ;  the 
timer  corresponds  to  the  pterygoideus  intemus. 

These  pterygoid  muscles  are  in  an  especial  manner  intended  to  move 
the  jaws  forwards  and  backwards,  and  from  side  to  side.  The  muscle 
called  internal  is,  on  the  whole,  vertical ;  the  external  is  horizontal. 


ANTERIOB  AND  LATERAL  BEGIONS. 

Dissection  of  the  anterior  and  lateral  regions  of  the  neck. — During 
the  first  and  second  dissections  of  these  important  regions,  the  attention 
of  the  student  should  be  directed  solely  to  the  anatomy  of  the  muscles. 
In  future  dissections  he  will  attend  to  the  history  of  the  great  nerves 
and  arteries^  the  various  organs  found  here,  and  the  &aci«,  the  ar- 
rangements of  which  modify  the  relations  of  surgical  diseases. 

A  block  being  placed  under  the  shoulders  so  as  to  expose  the  surface 
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of  the  Dedi  as  madi  aa  possible,  and  the  face  tamed  to  the  opposite 
side  to  that  on  which  the  dissection  is  to  be  made,  an  incision  is  to  be 
carried  through  the  integuments  from  the  symphysis  of  the  chin  to  the 
sternum ;  a  second  along  the  line  of  the  clavicle,  as  far  as  the  shoulder; 
and  a  third,  if  required,  from  the  symphysis  of  the  chin  to  the  mastoid 
process  of  the  temporal  bone.  Commence  the  remoyal  of  the  int^^- 
ments  with  great  care,  at  the  angle  nearest  to  the  manubrium  of  the 
sternum,  looking  carefully  for  the  anterior  margin  of  the  latissimus 
colli.  When  this  has  been  found,  dissect  the  muscle,  cleaning  it  from 
below  upwards,  or  from  abore  downwards. 

The  firat  dissection  will  expose  the  platysma  myoides,  or  latissimus 
colli,  of  one  side,  together  with  portions  of  the  cervical  fascia.  This 
is  an  extensive  cellular  membranous  apparatus,  covering  and  enclosing 
in  sheaths,  not  merely  the  muscles  of  the  neck,  but  also  blood-vessels, 
nerves,  and  other  oi^ans.  The  student  may  safely  neglect  its  anatomy 
during  his  first  dissection,  opening  up  the  sheaths  with  which  the  fascia 
furnishes  the  muscles,  and  giving  his  exclusive  attention  to  these  organs. 

For  a  full  account  of  the  relations  of  the  cervical  fasda,  see,  1,  the 
Chapter  on  the  Fasciae  and  Aponeuroses ;  2,  that  on  the  blood-vessels 
of  the  neck. 

Latissimus  Colli  (Platysma  myoid^s).— This  is  a  thin  fleshy 
membrane,  varying  mudi  in  strength  and  extent,  spread  over  the  sur- 
face of  the  neck,  and  essentially  an  appendage  of  the  skin.  It  seems  to 
be  the  remains  of  the  ponniculus  camosus  enveloping  the  trunk  of  the 
horse  and  other  large  animals.  In  man  this  system  of  muscles  is  con- 
fined to  the  neck.* 

The  muscle  commences  inferiorly  in  the  cellular  tissue  covering  the 
thin  aponeurosis  of  the  deltoid  and  in  the  cellular  fascia  covering  the 
pectoralis  major  muscle.  The  fibres  are  at  first  scattered  in  separate 
fasciculi,  but  they  collect  together  as  they  ascend,  forming  a  muscular 
plane  on  the  neck,  and  ascending  to  the  base  of  the  jaw,  over  which  they 
pass.  The  termination  of  the  muscle  superiorly  is  by  intermingling 
its  fibres  with  those  of  the  opposite  muscle  just  beneath  the  sym- 
physis ;  2,  in  the  integuments  of  the  chin,  in  the  external  oblique  line 
and  base  of  the  lower  jaw ;  3,  some  fibres  minsle  with  the  depressor 
anguli  oris  and  extend  to  the  commissure  of  the  lips.  The  muscle 
then,  properly  speaking,  is  a  thoraco-maxillary  muscle. 

Ocouionally  the  fibres  ascend  to  the  orbicularis  palpebrarum,  and 
are  strengthened  by  a  layer  described  Vf  Santorini  {Mviculus  riaorius) 
runnmg  from  the  cellular  envelope  of  the  parotid  or  masseter  to  the 
oommissure  of  the  lips. 

Externally  there  is  interposed  between  the  platysma  myoides  and 
the  integuments  a  thin  layer  of  cellular  substance,  the  &scia  propria, 
in  &ct,  of  the  muscle. 

*  Altboagh  it  Is  nsoal  to  call  the  pannicalus  caraosos  tn  anlmalH,  and  the  pla- 
tysma in  man,  caUneoos  muscles,  it  is  yet  to  be  observed  that  they  are  not 
stricUy  so,  if  by  this  be  meant  that  they  have  no  connexion  with  the  skeleton. 
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InUmallu  there  exists  a  thin  layer  of  the  same  substance,  separating 
the  muscle  jrom  the  cervical  fascia  which  here  invests  the  muscles 
about  to  be  described.  The  external  jugular  vein  is  situated  beneath 
the  platysma  myoides. 

Action,  not  well  detennined.  It  raises  in  strings  the  integuments 
of  the  neck. 

Sterno-clexdo-mastoideus. — Dissection, — Cut  through  the  pre- 
ceding muscle  transversely,  and  reflect  the  flaps  upwards  and  down- 
wards ;  this  will  expose  the  cervical  fisucia.  Open  the  sheath  which 
the  fascia  furnishes  to  the  stemo-mastoid  and  other  muscles  of  the 
neck,  along  the  centre  of  the  muscle,  longitudinally,  from  the  mastoid 
process  of  the  temporal  bone  to  the  sternum,  following  the  curve  of 
the  muscle ;  reflect  the  sheath  inwards  and  outwards  so  as  to  expose 
the  surface  of  the  muscle  throughout  its  whole  length,  but  do  not  as 
yet  disturb  or  interfere  with  the  margins  of  the  muscle.  Clean  the 
sur&ce  of  the  muscular  fibres  whilst  reflecting  the  anterior  layer  of 
the  sheath  furnished  by  the  &scia,  removing  along  with  the  sheath  a 
tine  layer  of  cellular  substance  forming  the  &scia  propria  of  this  and 
of  nearly  every  other  muscle :  by  means  of  this  cellular  texture,  as  was 
seen  in  the  dissection  of  the  arms  and  limbs,  the  muscle  is  retained  in 
its  place,  and  in  vital  as  well  as  mechanical  connexion  with  the  sheath 
and  the  surrounding  structures. 

Having  exposed  and  cleaned  the  anterior  surface,  proceed  to  examine 
it  careftUly  before  disturbing  its  mai^ins  in  the  slightest  d^ree. 
After  this  the  muscle  may  be  cut  across  a  little  below  the  middle ; 
but  before  doing  so,  raise  up  somewhat  the  anterior  edge  of  the  muscle, 
and,  passing  the  handle  of  the  knife  behind  it,  the  muscle  may  thus  be 
detached  from  the  sheath  at  this  part,  and  a  view  obtained  of  the  pos- 
terior layer  of  the  sheath  on  which  the  muscle  lies,  of  the  splitting  of 
the  sheath  into  two  layers  so  as  to  enclose  the  muscle,  and  of  the  con- 
nexion of  the  sheath  with  the  deeper  partitions  and  prolongations  it 
sends  inwards  to  embrace  the  vessels  and  to  seek  attachments  to  the 
vertebral  column  itself. 

Follow  the  same  plan  and  mode  of  dissection  with  all  the  other 
muscles  of  the  neck ;  the  distribution  of  the  cervical  fascia  being,  as 
regards  these  muscles,  quite  similar  to  that  of  the  aponeuroses  of  the 
extremities.  The  terms  superficial  and  deep  layen  of  the  fascia, 
being  incorrect,  ought  to  be  laid  aside ;  the  fascia  is  single  wherever  it 
does  not  split  to  enclose  muscles  and  vessels.  Though  not  an  aponeu- 
rosis strictly,  it  resembles  in  its  arrangements  and  functions  the  true 
aponeuroses  of  the  extremities. 

Steano-cleido-mabtoid. — Commencing  by  a  broad  and  thin 
aponeurosis  attached  to  the  outside  of  the  upper  curved  line  of  the 
oodpital  bone,  and  by  a  stronger  to  the  mastoid  process  of  the  tem- 
poral, the  muscle  in  its  descent  along  the  side  of  the  neck  bifurcates  or 
divides  into  two  portiona—^me  proceeding  to  be  attached  to  the  manu* 
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briom  of  the  stenmrn,  the  other  to  the  inner  and  upper  part  of  the 
ooIUr-bone.  A  triangDlar  cellular  space  exists  between  th«3e  two 
attachments ;  the  clavicular  insertion  varies  in  extent.  The  muscle 
then  is  attached  to  two  bones  above  and  to  two  below. 

It  is  traversed  by  the  spinal  accessory  nerve,  and  presents  many 
other  important  points  for  consideration.  These  have  a  reference 
chiefly  to  its  surgical  relations. 

On  its  outer  surface  may  be  observed  the  latissimus  colli,  a  small 
portion  of  the  parotid,  the  external  jugular  vein,  and  some  nervmis 
filaments  of  the  superficial  cervical  plexus. 

Its  inner  surface  crosses  the  great  vessels  and  nerves  of  the  neck 
and  most  of  the  muscles  presently  to  be  described.  The  sternal  origins 
of  the  muscle  are  separated  inferiorly  by  about  the  breadth  of  the 
finger ;  in  the  mastoid  and  occipital  regions  by  the  whole  width  of  the 
head. 

In  action  it  carries  the  head  forward  directly  when  both  muscles  act 
together,  but  turns  the  face  to  the  opposite  side  when  one  muscle  only 
acts. 

Baise  up  the  muscle  from  the  posterior  layer  of  the  sheath  on  which 
it  rests,  and  proceed  with  the  dissection  of  the  omo-hyoideus  muscles 
and  all  the  others  of  the  neck,  as  with  the  stem>mastoideu6 ;  that  ia 
by  first  opening  the  anterior  layer  of  the  sheath  they  receive  from 
the  cervical  fascia;  cleaning  the  anterior  surface  of  the  muscle; 
examining  it  carefully  in  situ ;  detach  the  edges  of  the  muscle  from 
the  sides  of  the  sheath ;  cut  the  muscle  across  so  as  to  examine  the 
posterior  layer  of  the  sheath ;  study  the  relatious  of  the  edges  of  the 
sheath  to  the  surrounding  parts,  whether  muscular,  vascular,  or 
osseous,  and  proceed  with  the  dissection  of  the  next  muscle. 

These  directions  need  not  be  repeated,  for  they  apply  as  well  to  all 
the  muscles  of  the  r^on  I  now  describe,  as  to  the  aponeuroses  and 
muscles  of  the  extremities. 

Omo-HYOIDBDB. — To  expose  this  muade  fully,  the  trapexius  and 
stemo-mastoideos  muscles  must  have  been  first  dissected  and  cut 
through. 

Aitachment9.-^SnTperior\j,  by  very  short  aponeuroses  to  the  sides  of 
the  lower  edge  of  the  body  of  the  hyoid  bone;  inferiorly y  to  the 
cervical  margin  of  the  scapula  behind  the  notch,  and  most  frequently 
somewhat  to  the  cofacoid  ligament. 

It  presents  some  varieties,  and  especially  as  to  its  oodasional  con- 
nexion with  the  collar-bone  by  means  of  an  aponeurosis. 

Action, — Whatever  be  its  action  on  the  scapula,  I  have  ascertained 
it  to  be,  at  least  in  some  persons,  a  muscle  of  speech. 

In  its  course  from  the  hyoid  bone  downwards  it  alters  its  course, 
being  at  first  somewhat  vertical,  afterwards  horizontal.  It  is  a 
bicipital  muscle,  being  composed  of  a  double  head  and  central  tendon. 
This  tendon  occupies  tiie  part  of  the  muscle  which  passes  behind  the 
stemo-mastoid,  and  is  at  this  point  protected  by  a  loose  synovial 
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appantoB  of  a  simple  form.*  The  surgical  relations  of  the  masde  are 
most  important,  as  it  crosses  in  its  course  the  great  ressels  and  nerves 
of  the  neck. 

Sterno-HTOIDEUS. — Its  name  happily-  implies  its  attachments, 
which  are,  superiorly,  to  the  lower  edge  of  the  body  of  the  hyoid  bone; 
inferiorly,  from  the  posterior  stemo-davicular  ligament,  and  some- 
times from  the  cartilage  of  the  first  rib. 

Belations.  —  Anteriorly,  the  clayicle  and  sternum,  stemo-mas- 
toideus,  omo-hyoideus,  latissimos  colli,  skin.  Posteriorly,  stemo- 
thyroideus,  thjro-hyoideus,  crioo-thyroideus,  thyroid  body,  thyro- 
hyoid membrane,  and  superior  thyroid  vessels. 

Action. — To  depress  Uie  hyoid  bone,  and  consequently  the  larynx. 
It  may  also  act  on  the  sternum,  and  influence  the  movements  of  the 
lower  jaw. 

A  tendinous  intersection  crosses  the  muscle  at  a  varying  height, 
often  existing  only  on  its  inner  side. 

Sterno-thtroideus. — Its  name  implies  its  course,  attachments, 
and  functions. 

Inferiorly,  to  the  upper  part  of  the  inner  surface  of  the  sternum, 
opposite  the  cartilage  of  the  second  rib. 

Superiorly,  to  the  oblique  ridge  of  the  thvroid  cartilage. 

Anteriorly,  in  relation  to  the  preceding  three  muscles. 

Posteriorly,  it  covers  the  subclavian  and  internal  jugular  veins,  the 
trunk  of  the  carotid  artery,  the  trachea,  thyroid  body  and  its  vessels, 
the  crico-thyroid  muscle,  and  a  portion  of  the  inferior  constrictor  of 
the  pharynx. 

TnTRO-HTOiDEns. — Its  name  implies  its  attachments,  position, 
and  functions. 

Attached,  inferiorly,  to  the  oblique  ridge  of  the  thyroid  cartilage ; 
mperiorly,  to  the  lower  edge  of  the  body  of  the  hyoid  bone,  and  to 
the  anterior  half  of  the  outer  edge  of  its  laryngeal  horn. 

Anteriorly,  covered  by  the  stemo-hyoid,  omo-hyoid,  and  plat3r8nia 
myoides;  posteriorly,  it  lies  on  the  thyroid  cartilage  aisd  thyro-hyoid 
membrane. 

D1QA8TRICU8 ;  BiVEMTEB  Maxillae. — Dissect  the  muscle  by  an 
incision  carried  from  the  symphysis  of  the  chin  to  the  hyoid  bone,  and 
thence  to  the  mastoid  muscle,  through  the  fiiscia,  which  forms  the 
sheath  of  the  digastric. 

Origin, — From  the  mastoidal  groove  of  the  mastoid  process  of  the 
temporal  bone.  After  forming  a  thick  fleshy  belly  the  muscle  becomes 
tendinous,  and  again  fleshy  (anterior  belly),  to  be  inserted  into  a  fossa 
situated  at  the  side  of  the  symphysis  of  the  chin.  Its  fibres  meet 
here  those  of  the  opposite  side,  and  are  sometimes  interlaced. 

The  tendon  forming  the  centre  of  the  muscle  is  about  2  inches  long, 

*  A  synovial  borsaof  a  primitive  or  total  chsractir. 
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and  passes  throtigh  the  stylo-hyoid  muscle.  A  broad  and  thin 
aponeurosis,  detached  from  the  lower  edge  of  the  tendon,  connects  the 
tendon  to  the  hyoid  bone.  A  small  synovial  bursa  placed  here  protects 
the  tendon  from  Iriction  daring  the  varied  and  frequent  action  of  the 
muscle ;  it  protects,  also,  the  aponeurotic  ring  connected  with  the 
hyoid  bone,  through  which  the  tendon  of  the  digastric  more  imme- 
diately plays.* 

Jieiations. — Posteriorly,  to  the  trachelo-mastold,  stemo-mastoid, 
and  splenius,  which  cover  it ;  in  the  middle,  and  just  below  the  jaw, 
in  a  triangular  space  formed  by  the  jaw  and  muscle,  lies  the  sub- 
maxillary gland  ;  anteriorly,  the  platysma  myoides  covers  it  in  parL 
Internally,  its  deep  surface  is  in  relation  to  the  stylo-hyoid,  stylo- 
glossus, and  stylo-pharyngeus  muscles ;  to  the  external  and  internal 
carotid,  the  facial  and  lingual  arteries,  the  internal  jugular  vein,  the 
hypo-glossal  nerve,  the  hyo-glossus  and  mylo-hyoideus  muscles. 

Use, — To  depress  the  lower  jaw,  or  raise  the  hyoid  apparatus,  the 
jaw  being  fixed. 

Mtlo-hyoideus. — This  muscle  assists  in  forming  the  floor  of  the 
mouth,  and,  as  well  from  this  as  from  its  important  surgical  relations, 
should  be  dissected  and  examined  with  the  greatest  care. 

Dissection. — Separate  the  attachment  of  the  digastric  to  the  lower 
jaw.  Dissect  and  display  the  sub-maxillary  gland,  which  lies  above  it. 
Its  duct  runs  above  the  mylo-hyoid,  passing  over  and  above  the 
posterior  edge  of  the  muscle.  Clean  the  fibres  of  the  muscle  from 
above  downwards,  horn  the  posterior  edge  forwards,  to  the  mesial 
plane  of  the  throat. 

Of  a  truncated  triangular  form ;  it  is  attached,  superiorly,  to  the 
internal  oblique  line  of  the  lower  jaw ;  internally,  to  the  tendinous 
raphe  connecting  the  muscles  to  eadi  other,  to  the  jaw  above,  and  to 
the  hyoid  bones  below ;  lastly,  to  the  lower  and  fore  part  of  the  body 
of  the  hyoid  bone. 

The  outer  surface  should  be  called  the  inferior ;  it  inclines  down- 
wards and  forwards;  its  relations  are  to  the  digastric,  platysma 
myoides,  and  sub-maxillary  gland.  The  irmer,  which  is  the  upper 
surface,  conceals  the  genio-hyoid,  genio-glossal,  and  hyo-glossal 
muscles,  the  sub-lingual  gland,  the  duct  of  the  sub-maxillary  gland,  a 
prolongation  of  the  gland,  and  the  lingual  nerve. 

The  two  muscles  should,  if  possible,  be  dissected  together,  in  order 
to  enable  the  student  fully  to  comprehend  the  importance  of  a  right 
understanding  of  the  relations  of  these  muscles  to  the  surronndhig 
structures. 

Action, — To  raise  the  hyoid  bone,  or  depress  the  lower  jaw. 

Genio-hyoideus. — Dissection, — Divide  the  mylo-hyoideus  muscle 
on  either  side ;  the  genio-hyoideus  lies  directly  above  it. 

*  The  poUey,  however,  Is  not  ounplete. 
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Attached,  tuperiorly,  to  the  iaferior  genoid  proCMSca  ol  the  lower 
>«;  in/frior/y,  to  the  middle  of  theanterioraurftce  ol  the  bodf  of  the 
oa  bfoidu.  Iti  mime  eipliizui  iu  coiun  imd  functiom.  A  little  cellutu 
■ab«t<ace  Mpontta  it  from  iti  fellow  of  tlie  opposite  tide. 

Th«  Sttloid  Mubcleb.— There  &rethreeityloidmnicla  on  dtlier 
lide:  1,  the  itjIo-hjoideDi;  2,  the  stjIo-elaaHii ;  3,  the  tMo-pharyn- 
geiu.  Thej  oonnot  be  all  diMect«d  together  ;  at  pnaeat  1  ahall  otiljr 
docribe  Ibe  "  itf l«-hyaideu«." 

Long  and  slender.  Attached  laperiorlf  to  the  itjlud-  procea  near 
iU  bate;  inferiorlj,  to  the  aide*  of  tbe  bodj  of  the  hymd  bones.  It 
iplilt,  to  allow  the  tendon  of  the  digutricus  to  pass  through  it. 


mnsde;  n,  gmlo-hjoUnis ;  n,  hrrn 
llpmBil ;  ft  itajreld  oKlUscc ;  k,  er 


1 11^.  m^-a,  lLler«iudUai7 


tec  of  tbe  pbainx ;  d^  m7lo.|o™leiis ;  f » mldib*  cm 
le  lomr  boiuuIcIot  has  not  been  lettered ;  It  tMlow 
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Its  surgical  relations  are  important.  The  name  characterises  its 
coarse  and  fonctions. 

Hto-Glossus. — Dissection, — Remove,  with  the  saw,  a  portion  of 
the  lower  jaw,  between  the  anterior  margin  of  the  masseter  to  about 
half  an  indi,  or  somewhat  less,  from  the  symphysis  of  the  diin ;  pre- 
serve the  mncons  membrane  of  the  month,  in  as  nur  as  it  is  practicable ; 
draw  the  tongae  forwards  by  the  apex  out  of  the  month,  thus  putting 
all  the  fibres  on  the  stretdi ;  dissect  the  surface  very  carefully,  noting, 
first,  the  following  structures : — 

1.  The  fusion  of  the  stylo-glossus  with  the  muscle  about  to  be  dis- 
sected ;  2,  the  great  hypo-glossal  or  9th  pair  of  nerres ;  3,  the  sub- 
maxillary gland  and  its  duct :  these  being  cleaned  and  their  position 
determined,  proceed  with  the  dissection  of  the  stylo-glossus  and  hyo- 
glossus,  these  being  in  fact  but  one  muscle. 

Attached^  1st,  to  the  upper  surfiioe  of  the  great  horn  (laryngeal 
horn)  of  the  hyoid  bones ;  2,  the  lii^ual  artery  separates  portion  Ist 
from  this  one,  which  is  attached  to  the  upper  piurt  of  the  anterior 
surface  of  the  body  of  the  os  hyoides ;  3,  a  thhd  portion  arises  from  the 
smaller  horn  (styloid)  of  the  os  hyoides.  The  fleshy  fibres  proceeding 
from  these  origins  terminate  in  fonnii^  a  large  portion  of  the  face, 
body,  and  sides  of  the  tongue,  intermingled  with  the  other  lingual 
muscles. 

In  action  it  lowers  the  base  of  the  tongue,  or  raises  the  hyoid  bone 
when  the  tongue  is  fixed. 

STrL(M3L06SUS. — Arising  from  the  lower  half  of  the  styloid  pro- 
cess of  the  temporal  bone  and  from  the  stylo-madllary  ligament; 
inferiorly,  dividing  into  two  or  three  bundles,  it  passes  on  to  the 
tongue,  intermingled  with  the  lingualis,  hyo-glossus,  and  genio-glossus 
muscles. 

The  external  carotid  artery  separates  the  stylo-hyoid  finom  the  other 
styloid  muscles. 

LnrauALis. — ^A  small  and  somewhat  irregular  bundle  of  muscular 
fibres,  usually  described  here,  but  forming  rather  one  of  the  intrinsic 
muscles  of  the  tongue.  The  fibres  forming  it  run  on  the  sides  of  the 
tongue  from  the  base  to  the  apex,  between  the  hyo-  and  stylo-glossal 
muscles  on  one  side  and  the  genio-glossus  on  the  other. 

Action. — It  shortens  the  tongue;  perhaps  depresses  its  point. 

Genio-ol088(TB. — ^The  deepest  muscle  in  this  redon  -^  it  is  some- 
times called  the  genio-hyo-glossus :  remove  the  hyo-glossus  by  cutting 
it  through  and  wliatever  lies  in  the  way  of  exposing  the  muscle. 

Attached  inferiorly  to  the  superior  genoid  processes,  its  fibres  form  a 
fan-shaped  powerful  muscle,  terminating  superiorly  in  the  tongue, 
from  the  apex  to  the  base.  The  muscle  represents,  in  fiict,  a  triangle, 
the  base  being  in  the  tongue  and  the  apex  at  the  genoid  processes. 
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lU  deep  lar&ce  ia  ia  contact  witli  iti  fallow  of  the  oppoeile  nde. 

Id  avtioD,  Oa  poatenor  fibres  protrude  U>e  toogae  trtvn  the  month ; 
tlte  middle  Gbreg  fbim  U»  doranm  intu  ■  hoUoir,  wlulet  the  uit«riar 
fibret  replace  the  tongue  wiUiui  the  aiTit^  of  the  month. 

The  itjrlo-phwyi^iu  will  be  beat  oadentood  if  iliiwi  hil  iloog 
with  the  pbtTjttgai  moKle*. 


UUSCLES  OF  THE  PHAETTTX,  PALATE.  AND  LABYKZ. 

1 .  HuB(II.Ea  OF  THE  Phabtni. — Diiticiion, — The  ikull-cap  sod 
bnin  hATing  been  remoTed,  cut  throagh  the  <Eeo]di*gua  and  trmcheft 
Hfflirly  on  ■  lerel  with  the  upper  edge  of  the  Btemimi ;  niie  them 
cmutiooalf  upwards  from  the  front  of  the  TertebraJ  colnmji  and  deep 
nmeclea  of  Uie  oeck,  to  which  they  are  IoohIj  connected  by  cellolv 
tueue ;  and,  placing  the  iknll  downwaidi,  divide  with  a  nw  the  antetior 


Qt^lelle■ll•»lne(*.-^^,^e,g«lk^^lT<^*lD■M 

of  the  bodr  of  Um  broU  bone* ;  (,  com^nidlDe  KS- 
•ge;/,  rimeorilH  gloUli  Bd  liA  nntrlcke  61  1^ 
D  of  Um  epl^ottta ;  k,  nperiv  part  of  the  11I1U7111 ) 
oUal  dniH  i  •■>  talsriiir  o(  Ibe  autaoi ;  ■,  liaailBt 
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phuyni  uid  gullet  bj  curlnll;  remotliig  the  pfauTDgcal  fucta,  coo- 
Decting  the  csTitin  to  the  buUu-  proceia  of  the  occipital  bone.  In 
piakiog  the  lectjon  of  the  aknll,  it  vill  ba  found  belt  to  csn7  the  n« 
dur  of  the  atyloid  procenei,  IsFing  them  eutire,  tad  mcniachiDg 
nither  on  the  DiBBtoid  proccafs.  NoChu^  ii  injured  but  tike  top4  of 
the  recti  uitid  mascJee. 


ConSTiucTOB  Phabtmois   iKfEBIOR. — Attachmnts. — 1,  to  the 

lit  ring  of  Ibe  tncha  and  enter  pBit  of  the  cricoid  cnrlilage ;  2,  to 

the  nnall  horn  lod  obiiqne  line  of  the  thjroid  curtilage:  from  these 

polnta  of  atlAchment  it«  fibree  pn>< 

"%•  '"-  oeed  backward!,  inwardfl,  and  u]k 

wards  to  the  laphe  occupying  the 

median   line  at   the   buk  of   the 

«eia(ton..  — Ertemallj,  tlie 
■temo  ■  thrroideoa,  Ihytoid  body, 
tjunk  of  the  carotid  artery  {   po«t^ 


andli 


oUin 


ingni 
rtebnlli^ 

Under  the  lower  edge  of  the 
innecle  the  inferior  laiyngeal  branch 
of  the  fneiuno-geitric  pastes  j  the 
mperior  laryngeal  nerre  pastes  be- 
tween (he  upper  edge  of  thit  muscle 
and  the  constrictor  medius. 

In  conjonetiiin  with  the  other 
conitritfort  ofthephflryni,  it  laises 
the  pharyni,  and,  comprestiug  the 
bolut  of  food,  forces  it  downwairls 
into  the  gullet,  ur  upwards  into  the 


uthecs 


nay  be. 


CoKSTSitTTOS  PuAKTHOie  Uediub. —  Origin. — From  the  vhole 
eitoit  of  both  boms  of  the  hyoid  bones  and  from  the  Btylo-hyoid 
ligamsnt.  Inserted  into  the  mesial  raphe  on  the  back  oTtbe  pfaaryni, 
and  by  its  means  Co  the  basilar  process  of  the  occipital  bone. 

The  fibm  interlace  bdiind  with  thote  of  the  opposite  side:  the 
stylo-pharyngens  and  glosso-pbaiyngea]  nenre  pau  between  the  upper 
ei^  of  this  muscle  and  the  neit. 

ta  or  the  pbUTtu ;  a,  angle 


o(0ieT™ 


>wtbe«n>liictorDii 
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Constrictor  Phartnois  Scverior,— Arises,  1,  from  the  lower 
half  of  the  edge  of  the  inner  wing  of  the  pterygoid  process ;  2,  from 
the  so-called  intermaxillary  ligament  common  to  it  and  the  bncd- 
nator ;  S,  from  the  extremity  of  the  myloidian  line  of  the  lower  jaw ; 
4,  from  the  side  of  the  base  of  the  tongue  between  ihe  stylo^lossos 
and  hyo-glossos  muscles.  The  fleshy  fibres  from  these  different  origins 
proceed  backwards  to  meet  each  other  in  the  mesial  raphe,  and  to  be 
attached  to  the  basilar  process  of  the  occipital,  leaving  between  the 
upper  margin  of  the  muscle  and  the  basis  of  the  cnmium  a  semicircular 
space  where  the  mucous  membrane  of  the  pharynx  is  not  protected  by 
any  muscular  fibres.  These  semicircular  spaces  hare  becai  called  the 
sinuses  of  Morgagni. 

Actum  the  same  as  that  of  the  other  constrictors. 

From  this  description  it  will  be  gathered  that  these  muscles  are 
placed  partially  over  each  other,  and  are  lined  by  the  mucous  mem- 
brane of  the  {diarynx.  The  superior,  from  the  nature  of  its  origins,  is 
maxillo-pharyng«d ;  the  middle,  hyo-pharyngeal;  and  the  ii^erior, 
laryngo-pharyngeal. 

Intimately  connected  with  them  is  the 

SrrLO-PHARTNOEns. — Arising  from  the  styloid  process  of  the 
temporal  bone  near  its  base,  descends,  passing  imder  the  constrictor 
medius,  between  it  and  the  superior,  and  mingUng  its  fibres  with  these 
muscles,  it  is  attached  inferiorly  to  the  thyroid  cartilage  and  hyoid 
bone. 

The  muscle  shortens  the  pharynx  and  raises  the  larynx :  its  superior 
attachments  are  more  distinct  than  is  usually  supposed. 
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Dissection. — Slit  up  the  bag  of  the  pharynx,  along  the  mesial  line, 
posteriorly,  and  detach  it  superiorly,  to  a  certain  extent,  from  the 
occipital  bone.  Clean  the  surfiice  thus  exposed  and  lemore  the 
mucous  membrane  from  the  posterior  surface  of  the  velum  palati;  this 
will  expose  the  azygos  uvuls ;  next  from  the  posterior  part  of  the 
pterygoid  processes  to  reach  the  circumflexus  palati  and  levator  palati 
muscles ;  the  hamular  process  of  the  inner  plate  of  the  pterygoid  will 
point  out  the  position  of  the  tendon  of  the  circumflex.  Lastly,  the 
mucous  membrane  being  removed  from  the  pillars  of  the  fauces,  the 
palato-pharyneeus  and  constrictor  isthmi  &ucium  come  into  view. 

It  is  usual  for  the  student  at  this  stage  of  the  dissection  to  attempt 
a  full  examination  of  the  mucous  membrane  of  the  pharynx,  mouth, 
and  nostrils,  and  of  the  various  apertures  leading  into  the  pharynx. 
I  do  not  recommend  him  to  try  this  at  present,  but,  should  he  feel 
so  disposed,  he  will  find  a  full  description  of  all  Ihese  structures  in  the 
Chapter  on  the  Organs  of  Digestion ;  article,  Pharynx. 
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CinamrLBXin  Pai^TI  (Exttrnal  PerMapkyliii4). — Aritet  frooi 
tba  K^ibaid  foMa  ofllw  pteiTgoid  piociH,  froni  tbc  gnatwisg  of  Uk 
■[^Mnoid  u  far  H  iti 
■ptna,  utd  irma  the  ton 
and  oalcr  put  of  the 
iibro-<arti]i^   of  the 


F^  Itl.* 


thBeorigiiia  it  dtmsd*, 
ilaider  irben  tlie  lenlm 
it  Ur^  ud  via€  m 


aatJl 


tht 


lumaUr  ftotxti  of  the 
ipbetiaid ;   aroaod  tbu 

bi  tenmaMe  bj  etpuid- 
ing  into  the  Mfl  or  p<a- 
iIiJdui  palite. 

A  HDiill  tynontl  <>{>• 
■ale  fadlitaten  iU  moti  oa 
irannd  the  lumalsr  pro- 
em, mi  >  liguneDt  re- 

ll  nms  puallel,  or 
■nrlT  to,  with  tb« 
]«*Ior  pdati  IDomi; 
itl  retationi  annot  well 
1>e  mjaundentood, 
Actim. — To  nuae  up  md  atnti^h  hotuontally  the  Telum  palati  ud 
wist  tha  Dest  mnide. 

Levator  Palati  Mollis. — Arisiog  trom  the  under  taiftix  of  tbc 
petrona  proccu  of  tht  temporal  bone,  anterior  to  tlie  eitenul  oriRce  of 
(he  oroUd  canal,  toA  from  the  neighbooring  part  of  the  Enatachian 
tabe.  Deaoendjng  HDiewhat  obliquelj,  it  termiiiata  at  the  middle 
port  of  the  Telnm  palati,  iti  tibrte  beiog  comfonnded  with  thoae  of  the 
adjoiniDg  muieki. 

Actiai. — To  raiM  tha  Tclnm  ao  at  lo  protect  the  Doalrilt  dur- 
ing de^utlljon.  It  it  probable  that,  when  lo  raised,  the  Telnm  fbrmt 
a  porlitkin  between  the  upper  and  lower  portioni  of  the  pbarTiii.  I 
have  not  nntreqaeDtl^  aeen  Ihia  diriaion  of  the  cavitj  into  two  (wti 
become  penmaait  bj  diaeaae.  These  mmcles  are  the  chief  obctadea 
to  the  muxrm  of  the  operation  for  deft  palat«. 

Letaitdh   UvutiX  {Atygm   uada), — This  is  a  mull   elongated 
■  Fig.  1)1.— PaUIAl  Biiaelet  of  Iba  lehaa  pendnlmn  jaJad,  diaiected  and 


latotieortbeiichtiUe. 
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fiiacicaliis  occupying  the  snbstaiioe  of  the  ayula,  sometimes  single  bat 
generally  double :  it  descends  from  the  gnttoral  spine,  to  whidi  it  is 
attachet^  to  the  tip  of  the  uvula. 
The  name  of  the  muscle  expresses  its  functions. 

MUBOLRS  OF  THE  ISTHMUS  FAUCIUIC. 

In  the  folds  of  mucous  membranes  which  limit  on  each  side  the 
isthmus  of  the  fauces,  before  and  behind  the  tonsils,  will  be  found 
four  muscles,  two  on  either  side.     The  posterior  is  the 

Palato-pharyngeus. — ^This  muscle  may  be  divided  into  three 
portions,  which  have  been  described  as  so  many  muscles : — 

1.  The  portion  which  has  been  called  peristaphylo-phaiyngeus. 
Attached  superiorly  to  the  posterior  edge  of  the  palatine  vault ;  this 

descends  posteriorly  in  the  velum  palati. 

2.  The  portion  called  pharTngo-staphyline  occupies  the  posterior 
pillar  of  the  isthmus  faucium,  but  does  not  descend  far,  seeming  rather 
to  form  an  arch  over  the  tonsils. 

The  3d  is  the  proper  pharyngeal  portion.  This  descends  from  the 
palate  vertically  on  the  sides  of  the  pharynx,  intermingling  with  the 
stylo-pharyngeus  and  constrictors,  aiid  sending  fibres  as  far  as  the 
thyroid  cartilage. 

ilctton.— To  raise  and  shorten  the  pharynx. 

CoNBTRicroa  IflTHXi  Faucium.— A  small  fleshy  cord,  thin,  but 
sufficiently  distinct,  occupying  the  anterior  pillar  of  the  fauces,  in  front 
of  the  tonsil.  It  descends  on  each  side  from  the  velum  palati  to  the 
base  of  the  tongue,  which  it  raises  up,  so  as  to  assist  in  deglutition, 
and  in  cutting  off  occasionally  all  communication  between  the  buccal 
and  pharyngMl  cavities. 

The  importance  of  the  organs  just  described  requires,  in  an  especial 
manner,  that  they  be  carefiiUy  studied  by  the  student.  The  course  of 
the  mucous  membrane,  the  anatomy  of  the  tonsils,  pharynx,  Ac.,  ought 
to  be  examined  in  another  subject,  distinct  from  that  dissected  for  the 
muscles. 

Mem. — ^Proceed  next  with  the  muscles  lefl  on  the  section,  including 
the  back  of  the  cranium  and  cervical  vertebrae;  that  is  to  say,  with 
the  examination  of  the  deep  muscles  of  the  front  of  the  neck. 


DEEP  MUSCLES  OF  THE  NECK. 

Dissection, — It  is  a  common  mistake,  on  the  part  of  the  student,  to 
imagine  that  the  anatomy  of  the  deep  muscles  of  the  neck  has  no  prac- 
tical importance,  and  to  oonfme,  in  consequence,  his  view  of  these 
muscles  to  an  imperfect  inspection  of  the  lower  ends  of  the  scaleni, 
where  they  are  attached  to  the  first  rib.    The  scaleni,  like  all  other 
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ports,  can  only  be  nndentood  by  a  dear  and  oomprehensiye  dissection 
and  suryej  of  all  the  stractiirM  directly  or  indirectly  connected  with 
them. 

The  pharynx,  larynx,  ftc.,  having  been  removed  in  the  mode  already 
described,  luid  the  clavicles  sawn  through  or  removed,  the  following 
muscles  are  readily  exposed  by  a  little  careinl  dissection. 

LONGI  OOLU  MUSCLES. 

The  LoNGUS  Colli. — ^To  expose  these'  muscles  fully,,  the  chest 
will  require  to  be  opened,  and  the  viscera  removed  from  its  upper 
part. 

Flat,  narrow,  elongated,  these  muscles  extend  from  the  anterior 
tubercle  of  the  atlas  to  the  body  of  the  third  dorsal  vertebra.  Each  is 
divided,  as  it'were,  into  two  portions,  a  superior  and  an  inferior.  The 
superior  arises  from  the  tubeixle  of  the  atlas,  and  terminates  by  being 
attached  to  the  transverse  processes  of  the  third,  fourth,  and  fifth 
cervical  vertebrse.  The  lower  portion  is  attached  superiorly  to  the 
bodies  of  the  second,  third,  and  fourth  cervical  vertebrse ;  inferiorly,  to 
the  bodies  of  the  Ibwer  cervical  vertebrs  and  three  first  dorsal. 

Important  parts  lie  on  it  anteriorly,  such  as  the  rectus  major, 
pharynx,  carotid  artery,  pneumo-gastric  nerve,  communicating  cords 
of  the  cervical  ganglia  and  the  gullet.  Posteriorly,  it  covers  the  bodies 
of  the  vertebrs  and  their  fibro-cartilagee ;  on  the  outer  edge  of  the 
muscle  is  the  vertebral  artery. 

It  acts  feebly  on  the  cervical  and  dorsal  vertebne,  as  the  antagonist 
of  much  more  powerful  muscles  placed  on  the  back  of  the  column. 

REcrrns  CAirns  Airncus  Major. — Arises,  by  tendons,  from  the 
anterior  tubercles  of  the  third,  fourth,  fifth,  and  sixth  transverse  pro- 
cesses of  the  cervical  vertebrae ;  occasionally  a  fieshy  slip  joins  them 
from  the  longus  colli.  Inserted  tendinous  into  the  basilar  surface  of 
the  occipital  bone,  near  the  occipital  forunen,  and  into  the  posterior 
Burfitce  of  an  aponeurosis  attached  to  the  basilar  surface,  and  extending 
downwards  on  the  surface  of  the  muscle. 

Anteriorly f  the  muscle  is  in  relation  with  the  carotid  artery,  inter- 
nal jugular  vein,  pneumo-gastric  nerve,  superior  cervical  ganglion,  and 
the  pharynx.  Posteriorly,  it  covers  the  longus  colli,  rectus  minor,  and 
adjoining  articulations.  The  outer  edge  is  free ;  the  inner  united  by 
cellular  tissue  to  the  longus  colli. 

Action. — It  bends  the  head  on  the  neck ;  in  standing  on  the  head  it 
may  act  on  the  vertebral  column. 

Rectus  Capitis  Aimcus  Minor. — Situated  behind  the  preceding 
miUKle,  and  close  to  the  joint.  Arises  from  the  fore  part  of  the 
lateral  mass  and  transverse  process  of  the  atlas ;  is  attached  superiorly 
to  the  anterior  margin  of  the  occipital  foramen,  and  to  the  cartilaginous 
substance  uniting  the  basilar  process  to  the  petrous  portion  of  the 
temporal  bone. 
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Its  action  resembles  that  of  the  rectus  major ;  its  relations  are  chiefly 
with  the  joint. 

Rectus  Capitis  Lateralis. — This  muscle  appears  to  be  mialogous 
to  the  inter-transrersales  cervicis  already  described,  and,  in  fact,  is  the 
Stst  of  them. 

Attadied  inferiorly  by  a  small  tendon  to  the  upper  and  anterior  port 
of  the  transytrse  process  of  the  atlas ;  superiorly,  to  an  impression  in 
the  occipital  bone,  behind  the  jugular  fossa.  The  port  to  which  it 
is  attached  superiorly  may  be  viewed  as  the  transverse  process  of  the 
occipital^ertebra. 

The  muscle  separates  the  internal  jugular  vein  from  the  vertebral 
artery.     The  former  lies  in  front  of  the  muscle,  the  Utter  behind  it. 

It  inclines  the  head  laterally  and  forward. 

SCALENI  MUSCLES. 

Hie  scaleni  vary  in  number,  and  have  been  variously  described  by 
different  anatomists.  The  practical  anatomist  and  surgeon  views  them 
uniformly  as  two  on  each  side,  the  scalenus  anticus  and  posticus ;  but 
there  are  generally  more,  and  almost  alwap  three  on  each  side. 
Nevertheless,  in  consequence  of  the  importance  of  the  surgical  anatomy 
of  this  region,  and  the  relation  these  muscles  have  to  the  subclavian 
vein,  and  artery,  and  the  brachial  plexus  of  nerves,  it  is,  upon  the 
whole,  the  safest  method  to  describe  the  scaleni  as  two  on  each  side — 
a  scalenus  anticus  and  posticus. 

Scalenus  Anticus. — Attached  inferiorly,  by  a  tendon,  to  the 
outer  sur&oe  and  upper  edge  of  the  first  rib.*  The  muscle  ascends 
somewhat  obliquely  inwards  and  backwards,  and  dividing  into  four 
fleshy  slips,  these  ending  in  so  many  tendons,  is  by  this  means  attached 
to  the  anterior  tubercles  of  the  transverse  processes  of  the  sixth,  fifth, 
fourth,  and  third  cervical  vertebne. 

The  relations  of  the  muscle  are  of  the  highest  surgical  importance. 
Anteriorly  and  inferiorly  the  subclavian  vein  crosses  it;  hi^er  up  the 
phrenic  nerve  crosses  it  diagonally  from  above  downwards,  and  from 
without  inwards ;  here  also  are  found,  anteriorly,  the  transverse 
and  ascending  cervical  arteries,  and  the  omo<-hyoid  and  stemo-mastoid 
muscles. 

Posteriorly,  the  muscle  forms  with  the  s.  posticus  and  first  rib 
a  triangular  space,  in  which  are  lodged,  inferiorly,  the  subclavian 
artery,  close  to  the  rib,  and,  superiorly,  the  branches  of  the  cervical 

• 

*  OocasloDally  there  exists  a  tubercle  on  this  edge  of  the  rib,  which  however 
is  not  always  present,  nor  even  ftequently  so.  This  tubercle  is  the  vestige  of 
the  cartHage  of  the  cervical  rib,  occasionally  found  developed  in  oonncxion 
with  the  last  cervical  vertebra.  Nothing  therefore  can  be  more  tncorrect  than 
to  say  that  this  accidental  tubercle  is  "for  the  attachment  of  the  scalenus 
anticus."  Equally  incorrect  b  the  advice  given  to  the  surgeon  to  feel  for  this 
tubercle  when  seeking  for  the  subclavian  artery. 
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nenres,  which  fonn  the  brachial  plexus.    The  vertebral  artery  and 
vein  occupy  a  small  triangular  space  betweoi  the  inner  edge  of  the 
muscle  and  the  longus  colli. 
It  is  a  muscle  of  inspiration. 

SCALENXTS  PosTiciTS.— There  is  usually  a  rough  impression  on  the 
outer  surface  and  lower  edge  of  the  first  rib,  and  not  unfrequently 
another  on  the  second.  From  these  rough  impressions  the  scalenus 
posticus,  by  some  called  medius,  arises  by  aponeurotic  fibres.  The 
origin  fitnn  the  second  rib  is  sometimes  wanting.  The  musok  ascends 
vertically,  either  as  two  or  one,  but  more  oonmionly  united  into  one, 
inwards  and  forwards,  terminating  at  last  by  six  small  tendons, 
attached  to  the  posterior  tubercles  of  the  last  six  transverse  processes 
of  the  cervical  vertebrae.    It  sometimes  sends  a  tendon  to  the  atlas. 

The  Scalenus  MnnHus  of  Soemmering,  when  present,  is  a  small 
muscle,  ascending  from  the  first  rib  to  the  transverse  process  of  the 
sixth  or  sixth  and  seventh  cervical  vertebrae,  between  the  two  scaleni 
just  described. 

Anteriorly,  as  has  been  already  mentioned,  the  subclavian  artery  and 
cervical  nerves  separate  this  muscle  from  the  s.  anticus ;  posteriorly, 
it  is  in  relation  with  the  sacro-lumbalis,  transversalis  coUi,  splenius, 
and  levator  anguli  scapuke.  These  relations  are  unimportant,  sur- 
gically. 

The  muscle  has  the  same  uses  as  the  scalenus  anticus. 


MUSCLES  OF  THE  LARTKX. 

At  this  stage  of  the  dissection  of  the  muscles  of  the  neck  the  student 
has  an  opportunity  of  examining  those  of  the  larynx.  If  his  object  be 
the  acquiring  a  knowledge  of  Uie  anatomy  of  the  larynx  as  an  organ  of 
voice  and  respiration,  he  will  find  the  requisite  details  in  the  Chapter 
on  the  Organs  of  Respiration :  in  this  section  the  muscles  merely  are 
described  with  little  reference  to  the  important  structures  connected 
with  them. 

Crioo^htboidecb. — ^The  crico-thyroidei  (for  there  are  two)  arise 
from  the  side  and  fore  part  of  the  cricoid  cartilage.  They  ascend 
obliquely,  diverging  from  each  other,  to  terminate  in  the  lateral  part 
of  the  lower  edge  of  the  thyroid  cartilage,  and  at  the  anterior  edge  of 
the  inferior  base  of  the  cartilage.  Between  them  they  leave  an  inter- 
val, in  which  the  crioo-thyroid  ligament  is  seen. 

Crico-abttenoidei  Pootici.— These  muscles  are  easily  found. 
Situated  at  the  back  part  of  the  larynx,  they  arise  from  the  longi- 
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todiiial  depresBion  obaerred  on  either  side  the  prominent  line  (mesial) 
of  the  cricoid  cartilage,  and  are  attached  superiorly  and  externally  to 
the  base  of  the  arytenoid  cartilages. 

Cbioo-abttenoideus  Lateralis. — Each  of  these  masdes  ooca- 
pies  the  side  of  the  larynx.  To  expose  either  of  them,  divide  partially 
one  wing  of  the  thyroid  cartilage  and  reflect  it  from  off  the  cricoid. 

They  arise  from  the  side  of  the  upper  circumference  of  the  cricoid 
cartilage,  and  tenninate  in  the  outer  and  fore  part  of  the  base  of  the 
arytenoid  cartilages,  where  they  are  confounded  with  the  thyro-aryte- 
notdeL  The  mucous  membrane  of  the  larynx  lines  the  interior  of 
these  muscles. 

Thtbo-abttenoidei. — ^These  muscles  arise  from  the  middle  and 
lower  part  of  the  thyroid  cartilage,  whence  they  proceed  backwards 
and  outwards  to  be  attached  to  the  outer  part  of  the  base  of  the  ary- 
tenoid cartilages,  immediately  above  the  preceding  muscles. 

Internally  they  are  closed  by  the  mucous  monbnLne  of  the  larynx. 

The  ABTTEiCOiDEirg. — This  remarkable  muscle  crosses  the  mesial 
plane  of  the  body ;  it  is  a  single  muscle,  but  of  an  irregular  form.  Of 
the  fibres  composing  it  some  are  oblique,  others  transyerse.  Some  of 
the  oblique  ascend  from  the  base  of  the  right  arytenoid  cartilage 
towards  the  summit  of  the  left ;  others  follow  the  opposite  direction ; 
whilst  some  proceed  tzansrersely  across  the  mesial  plane  from  one 
cartilage  to  the  other. 

Artteno-efiolottidei. — Some  delicate  muscular  fibres  run  from 
the  axytenoid  cartilages  to  the  epiglottis;  they  will  be  more  fully 
noticed  in  the  Chapter  on  the  Larynx. 


MUSCLES  OF  THE  ORBTT. 

Di88eciion,~^The  horizontal  section  of  the  cranium  having  been 
already  made  in  order  to  remove  the  brain,  all  that  is  now  necessary 
is  to  remove  with  a  saw,  chisel,  and  mallet,  or  strong  cutting  pliers, 
the  ceiling  of  the  orbit.  The  pert  adjoinii^  the  interaal  angular  pro- 
cess of  the  frmital  bone  must  be  left,  likewise  a  small  portion  of  the 
bone  surrounding  more  immediately  Uie  optic  nerve.  Attend  to  the 
muscles  only  (leaving  the  optic  nerve  in  situ)  during  the  first  dissec- 
tion ;  in  subsequent  ones  the  course  of  the  nerves  wiU  be  better  undei^ 
stood.  On  cautiously  removing  the  bony  plate  forming  the  ceiling  of 
the  orbit,  the  first  soft  structures  met  with  are  the  periosteum  and  the 
frontal  branch  of  the  ophthalmic  nerve:  what  next  presents  itself 
is  the  levator  palpebne  superioris. 
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Levator  P^lfebkx  SurEstoBis. — Attaclmaiti. — PnlRiivlj  to 
the  msungol  iheath  af  Uk  optic  iKTre,  tnd  to  the  lawer  nu&ct  of 
thr  null  wing  oar  titt  optic  fomoen.  Fmiag  fomnls,  it  corro 
doniranb,  ipreuUi^  out,  to  (erminite  Suallj  in  the  (jbro-outilsge 
uf  the  Bffet  ejelid.     Action,  to  niH  the  apper  ejelid. 


RE<n'creOccLTSlTt'EBlOR(AlTOLLEN8j. — Dioection.—Cnttiaim^ 
the  preoeding  miucle  utd  reflect  the  dirid«d  portionai  the  anperior 
lectiu  will  come  into  view, 

AtUuAnienU Poateriarly,  oaa  the  optk  fonmeo,  to  the  proecu  of 

tngrauiu  aoil  to  the  libroiu  sheath  of  the  optic  nerve. 

Anteriorly,  brcomiog  thio  and  spoDearotic,  it  is  sttmched  to  the 
upper  part  of  the  eyeball.  This  aponeureaii,  like  those  of  the 
other  recti,  is  attached  to  tbe  tunica  aderotica  of  the  eyeball,  from 
which  it  b  Mparaled  in  a  part  of  it«  conna  by  as  indiatinct  lynovial 


lllDtlbaey..   _ 

or  the  gaperior  and  inlbrlor  DbUqoe 
Cm  nperloT ;  f,  trodiluTlj  m 
td  InunnUsUlT  )n  tronl  of  It.    The  driirlnK  111 
— .. ^^._i..j ■. 1—  KUng  on  lh«  eyelulL 


BEcrna  kterkus,  rxtebsdb,  and  infsbiob.       2G9 
eapank.    Althoo^  etHtd  recti,  iitete  muds*  art  not  ttnigbt  bat 

Btlaliimi. — Sapeiiorly  to  Iha  levator  palpebm  superioria  and  tunica 
ooajuDctiTs.  Inferiarly,  the  mosdi  rats  oa  the  optic  nerve,  the 
□pbtfailmic  artery,  and  aaul  branch  of  the  ophthalmic  oerve,  and  on 
the  eyeball  iIkIT. 

Action^ — To  raJK  the  eyeball  apwaida, 

Racnre  Ikteenub.— On  the  inner  aide  of  the  orbit.  It  ha«  been 
alio  calleij  addoctor  ocnli ;  this  name  eipressea  ita  action. 

Arim  near  the  loai^n  a{  the  optic  foramen;  terminatea  bf  an 
■poaearoaia  attached  lb  tbc  eyeball  Like  Ac  preceding  aad  followiog 


RecTTUB  GxTEluiCa. — The  ant^ioniat  oT  the  laat  described  muscle, 
called  al»  atiductor  ocoli. 

Aritei  from  the  onler  part  of  the  dnnimftraice  of  the  optic  fbra- 
mo],  and  from  a  toidaii  cominon  to  it  aod  to  the  internal  aiid  inferior 
KCtl.  Betveoi  theie  two  originn  paia  the  3d  and  6th  pair  of  nervee ; 
alao  the  nasal  branch  of  the  ophthalmic.  In  ita  mode  of  conneiion 
vllh  the  aderotJc  it  reaemblaa  the  other  recti. 

Rectus  Inpehioii.— ReMmblea  in  alfacAmentt  the  preceding  recti. 
To  diaaact  the  moide  and  ahow  it  diatiuctly,  the  lover  eyelid  mnit  be 
detached  from  the  margin  of  the  orbit.  The  muade  is  alao  called 
depriMor  ocnli,  which  eiprcasea  ita  functigp.     Ita  origiii  la  from  (he 

•  Fig.  l»t,— MuKln  or  [be  eyetiaU.— 1,  the  optk  oerre ;  i,  Bfth  pair  of 
berm ;  3,  f^oifUoci  of  the  flfth  pair,  ■emt-luiuu'  gangUoo ;  4  niperin-  obllqup 
omsclc;  B,  rectaa  laperlori  e,  rectus  ex  terona;  T,  tkuu  Inferior ;  a,  Infflvr 
obUqw )  «,  ball  of  tbe  en  I  ■<>■  levaier  palpetns. 
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(cndoD  oonmioD  to  it  with  the  intenial  and  external  recti,  and  Hi  ter^ 
mination  in  the  sclerotic. 

Obuqucb  Intebiob. — Distecticm. — Raise  the  ejefaall  upwards; 
cat  throu^  the  rectos  exteraus;  dissect  from  within  outwards. 

Ari$e$  from  the  inner  and  fore  part  of  the  orbitar  sor&ce  of  the 
superior  maxilUuy  bone,  outside  the  Uchrymal  groove;  terminates  in 
an  aponeurosis  attached  to  the  sclerotic,  close  to  the  entruioe  of  the 
optic  nerve  into  the  ejebalL  Its  relations  are  simple;  not  so  its 
fonctions,  which,  like  those  of  the  succeeding  muscle,  have  nev«r  been 
clearly  detennined. 


Obuquus  Oculi  Superior,  or  Troghlearib.— Jriim,  by  short 
^xmenroses,  near  the  optic  foramen ;  proceeds  horizontally  to  near  the 
interorbitar  process,  where  it  forms  a  rounded  tendon,  partially 
enveloped  in  a  synovial  sheath.  The  tendon  now  passes  tlurou^  a 
staple  formed  by  a  fibro-cartilaginous  ring,  firmlv  attached  to  the  bone. 
The  tendon  then  proceeds  backwards  into  the  orbit,  terminating 
finally  in  the  tunica  sclerotica,  between  the  rectus  superior  and  the 
ball  of  the  eye,  near  the  entrance  of  the  optic  nerve. 

The  Tenhor  Tarsi  muscle  (lachrymo-palpebnd;  Duvemey  and 
Rosenmuller)  may  be  examined  at  this  stage  of  the  dissection,  for  it 
is  also  a  muscle  of  the  orbit.  For  a  description  of  the  muscle  see  the 
Chapter  on  the  Eyeball  and  its  appendages. 


MUSCLES  OF  THE  THORAX. 

Dissection. — ^The  muscles  of  the  thorax,  properly  speaking,  are,  1st, 
the  intercostales  and  triangularis  sterm ;  these  belong  entirely  to  the 
chest ;  2d,  muscles  which  also  have  relations  to  the  cavity  as  a  respi- 
ratory apparatus,  viz.  the  scaleni  and  the  serratus  magnus ;  3d,  those 
which  have  but  remote  relations  to  the  thorax  as  a  respiratory  cavity, 
namely,  the  pectoralis  major  and  minor,  and  the  subdavios.  The 
diaphngm,  the  most  important  muscle  of  the  chest,  is  usually  described 
as  a  muscle  of  the  abdomen,  in  consequence  of  its  being  dissected  from 
the  abdomen. 

Pectoralis  Major.— Dissecfton. — Before  commencing  the  disseo- 
tion  of  this  muscle,  place  a  block  under  the  shoulders  of  the  subject, 
and  extend  the  arm ;  this  will  place  the  muscular  fibres  on  the 
stretch. 

To  display  the  muscles  ^  the  thorax  the  upper  extremities  must  be 
removed.  In  doing  this,  certain  muscles  are  met  with  which  may  as 
well  be  described  here,  although  they  do  not  really  belong  to  the  thorax, 
and  certain  other  structures  (the  mamnue) :  the  systematic  description, 
as  well  as  physiological  arrangement,  require  to  be  considered  else- 
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where.    What  may  he  readily  understood  of  these  organs  will  he  stated 
here,  their  systonatic  description  being  reseired. 

These  moscles  connect  ^ch  pectoral  extremity  to  the  tnmk.  Of 
these,  five  are  met  with  on  the  back,  and  have  be^  already  described. 
The  remaining  four  are  tibe  pectorales  major  and  minor,  the  serratos 
magnns^  and  sabclavius, 

Haring  extended  the  arm  nearly  to  a  right  angle  with  the  body, 
make  an  incision  in  the  mesial  line  the  fiill  length  of  the  sternum ;  a 
second  from  the  middle  of  this  one,  obliquely  outwards  to  the  upper 
and  fore  part  of  the  arm.  Two  flaps  are  thus  formed,  which  ought  to 
be  dissected,  the  upper  one  from  below  upwards,  the  lower  from  above 
downwards.     These  iudsions  must  be  made  with  great  care. 

If  it  be  the  object  merely  to  expose  the  pectoralis  major  muscle, 
these  incisions  ou^t  to  be  carried  deep  enou^  to  expose  the  muscular 
fibres,  and  the  entire  muscle  should  be  cleaned  at  once.  This  is  the 
oouiae  the  beginner  should  adopt.  I^  on  the  other  hand,  it  be  his 
second  dissection  of  the  r^on,  and  other  structures  are  now  to  be 
examined,  the  incisions  should  be  carried  no  deeper  than  the  superficial 
fascia,  and  the  relations  of  this  fascia  examined. 

1.  On  the  inner  side  of  the  upper  flap  of  integuments  he  will  find 
some  of  the  terminating  fibres  of  the  platysma  myoides  or  latissimus 
colli,  a  muscle  already  described.  These  fibres  have  descended  from 
the  sides  of  the  neck,  crossed  the  clavicle,  and,  spreading  themselves 
out  towards  the  shoulder,  seem  attached  to  the  suixonuding  cellular 
tissue. 

2.  In  the  hollow  between  the  deltoid  and  pectoralis  muscle  will  be 
found  the  upper  portion  of  the  cephalic  vein. 

3.  A  little  lower  down,  and  met  with  whilst  reflecting  the  lower 
integumentary  flap,  lies  the  mammary  gland  in  the  female ;  in  the  male 
this  gland  is  merely  rudimentary. 

Proceed  with  the  dissection  of  the  muscle,  reserving  the  gland, 
when  entirely  removed,  for  a  future  examination,  cleaning  the  muscle 
fully  as  you  proceed. 

Pectoraub  Majob. — Large,  flat,  and  triangular. 

Attachments. — 1st,  to  the  inner  half  of  the  clavicle;  2d,  to  the 
anterior  surface  of  the  sternum ;  3d,  to  the  cartilages  of  the  second, 
third,  and  fourth  ribs,  and  to  a  small  part  of  the  osseous  portion  of  the 
fifth  rib;  4th,  and  lastly,  to  an  aponeurosis  continuous  with  that  of 
the  abdomen.  Inferiorly,  the  attachments  of  the  muscle  are  inters 
mingled  with  those  of  the  external  oblique  and  rectus  of  the  abdomen. 

From  tibcM  various  origins  or  attachments,  chivicular,  sternal, 
oostal,  and  aponeurotic,  the  muscular  fibres  proceed,  converging,  to 
cross  the  axilla,  of  which  they  form  the  anterior  wall,  and  ultimately 
to  form  a  tendon  attached  to  the  anterior  or  external  margin  of  the 
bidpital  groove  of  the  humerus. 

The  cbtvicnlar  portion  is  generally  separated  from  the  rest  by  a 
cellular  line.    The  tendon  of  attachment  to  the  humerus  is  twisted 
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on  itself,  as  also  the  fleshy  bdly  of  the  muscle ;  the  tendon,  moreover, 
is  composed  of  two  laming,  placed  one  before  the  other,  separated 
aboTc,  but  united  below. 

From  the  tendon,  superiorly,  there  runs  an  aponeurotic  slip,  ascend- 
ing before  the  bicipital  j^roove,  to  unite  with  the  tendon  of  the  supra- 
spinatus  muscle;  it  also  seikls  into  the  groove  a  flbrons  lAminHj 
continuous  with  that  detached  from  the  tendons  of  the  teres  major  and 
latissimus  dorsi. 

Anteriorly f  the  muscle  has  relations  with  the  platysma  myoides, 
the  mamma,  and  the  int^uments;  posteriorly,  with  the  pectondis 
minor,  and  many  other  important  structures — such  as,  a  part  of  the 
anterior  surface  of  the  sternum ;  the  cartilages  of  certain  of  the  ribs, 
and  a  portion  of  their  bony  structure ;  the  thoracic  vessels  and  nerves; 
the  subclavius;  intercostales  eztemi;  serratus  magnus;  rectus  abdo- 
minis ;  obliquus  abdominis  extemus ;  numerous  lymphatic  glands ; 
and  axillary  vessels  and  nerves,  embedded  in  an  abundant  lax  cellular 
tissue.  Lastly,  it  passes  before  the  coraco-brachialis  and  biceps  flexor 
oubiti. 

It  is  important  to  trace  the  relations  of  the  edges  of  this  large 
muscle.  Its  inner,  or  ttemal  edge,  is  interlaced  with  that  of  the 
opposite  side ;  its  upper  edge  is  continuous  with  that  of  the  deltoid, 
from  which,  however,  it  is  separated  by  a  cellular  triangular  space, 
broader  above  than  below.  A  portion  of  the  cephalic  vein,  and  some 
branches  of  the  acromio-thoradc  artery,  are  met  with  in  this  space. 
The  inferior  edge  is  free,  and  forms  the  anterior  margins  of  the  hollow 
of  the  axilla. 

Action. — The  muscle  is  essentially  a  muscle  of  the  arm,  which  it 
moves  in  various  directions.  It  is  of  vast  size  in  athletic  men.  It  can 
also  act  on  the  trunk  when  the  arms  are  6xed.  It  is  the  antagonist, 
to  a  certain  extent,  of  the  latissimus  dorsi,  but  their  actions  are 
frequently  combined. 

Pectoralib  'hlTSOR.-^Dissection, — Raise  the  pectoralis  m^or  by 
a  semicircular  incision  through  the  whole  thickness  of  the  muscle,  at 
the  distance  of  about  1^  inch  from  its  cUvicular  and  sternal  origins; 
reflect  the  divided  portions,  and  thus  expose,  with  other  parts, 
the  pectoralis  minor. 

Thm  and  triangular.  Attached,  by  its  base,  to  the  third,  fourth, 
and  fifth  ribs,  by  so  many  thin,  aponeurotic  lamina  or  digitations. 
From  these  the  muscular  fibres  ascend  conveigingly,  upwards  and 
outwards,  to  be  attached  by  a  tendon  to  the  anterior  part  of  the 
ooracoid  process  of  the  scapula,  as  far  as  its  summit,  where  it  unites 
with  the  coraco-brachialis  and  biceps. 

Anteriorly,  the  muscle  is  covered  by  the  pectoralis  major;  jxw- 
tenorly,  it  is  in  relation  to  the  ribs,  the  external  intercostal  muscles, 
the  serratus  magnus,  the  axillary  vessels  and  nerves,  and  several  lym- 
vhatic  glands.     The  upper  and  lower  edges  are  free. 
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The  muscle  is  properly  a  mnsde  of  the  shoulder.  In  action  it 
draws  the  shoulder  forwaid ;  but  it  may  act  also  on  the  ribs  when  the 
shoulders  are  fixed. 

ScTBCLAVius. — Dissection. — A  thin  aponeurosis,  called  subclavian 
which  some  anatomists  consider  as  a  ligament,  conceals  this  muscle 
from  view.  The  aponeurosis  in  question  extends  from  the  first  rib, 
outwards  and  upwards,  to  the  clavicle  and  coracoid  process.  Its  lower 
edge  is  generally  strong.  Remove  this  aponeurosis,  and  clean  the 
surface  of  the  muscle. 

The  subclavius  is  extended  obliquely  between  the  cartilaee  of  the 
first  rib  and  the  clavicle,  to  both  of  which  it  is  attached.  Its  origin 
lies  in  front  of  the  costo-clavicular  ligament. 

The  muscle  is  lodged  in  the  groove  observed  on  the  lower  surface  of 
the  clavicle,  and  its  clavicular  attachment  extends  to  the  coraco- 
clavicular  ligament. 

The  muscle  rests,  posteriorly,  upon  the  axillary  vessels,  brachial 
plexus,  and  nerves.  Its  lower  edge  is  free,  and  separated  from  the 
first  rib  by  the  axillary  artery,  vein,  and  nerves,  over  which,  with  the 
aponeurosis,  it  forms  an  arch. 

In  action  the  subclavius  lowers  and  carries  forward  the  clavicle, 
and  with  it  the  shoulder. 

Dissection  of  the  axilla, — It  is  at  this  stage  of  the  dissection  of  these 
muscles  that  the  axillary  cavity  is  met  with ;  but  the  student,  de- 
sirous of  laying  a  solid  foundation  for  his  future  anatomical  know- 
ledge, should  on  no  account  attempt  the  dissection  of  the  axilla  until 
he  has  thoroughly  mastered  the  difBculties  of  the  muscular  system. 
I  refer  the  advanced  student  to  the  Chapter  on  the  Vascular  System 
for  an  account  of  the  mode  of  dissecting  the  axilla,  and  proceed  with 
the  systematic  history,  and  the  method  of  exposing  the  remaining 
muscles  belonging  in  whole  or  in  part  to  the  thorax. 

Sehratus  Maonus. — Dissection. — Saw  through  the  clavicle  about 

the  centre ;  cut  across  the  axillary  artery,  vein,  and  axillary  nerves, 

about  an  inch  below  the  edge  of  the  suoclavius  muscle ;  (Uvide  the 

subclavius  itself.     Extend  the  arm  as  far  as  possible  from  the  trunk, 

and  clean  the  muscle  in  the  direction  of  its  fibres. 

The  serrattis  muscle  is  one  of  the  largest  in  the  body.  It  arises,  by 
eight  or  nine  fleshy  slips,  from  the  superior  ribs,  commencing  with 
the  first. 

These  fasciculi  proceed  outwards,  converging,  to  terminate  finally 
along  the  inner  edge  of  the  vertebral  mai^  of  the  scapula. 

The  muscle  is  obviously  composed  of  three  parts— a  superior, 
middle,  and  inferior;  all  these  have  their  distinct  characters.  The 
superior  is  thick,  short,  and  strong ;  the  middle  thin,  and  sometimes 
wholly  deficient  about  its  centre ;  &e  lowest  is  large,  broad,  and  fleshy. 
A  great  quantity  of  loose  cellular  substance  connects  the  muscle  to 
the  sides  of  the  chest,  and  to  the  subscapular  muscle,  to  flKilitate,  no 
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doubt,  tlu  ilidhig  motioo  of  the  thoaUer  otb-  Ok  thondc  wmlli, 
e^cUd  diieflj  W  mcaiu  of  tliii  mutde.  Bcudn  cuTring  the  wholg 
(hooldn'  formnC  tod  ooucqaaitlr  th«  4rm  iUelf,  it  becOTM*.  under 
1  poweTfnl  miucle  of  iuipintioD  and  eflbrt. 


iHTEBOOtTlLBS  ElTEBNI. — Elev 

InterccDtal  apaco.    Tbeir  duMctian  nquiro  no  particalu-  directiona. 

Attached  to  tJie  ontsr  lip  of  the  lower  edge  of^the  rib  aboTe,  Hid  to 
the  upper  edge  of  the  rib  below ;  alio,  in  part,  to  the  tmuTOM  pro- 
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oes8  caiTTiiig  the  lower  rib;  the  coone  of  these  iibree  is  from  above 
downwards,  and  from  behind  forwards.  Tendinous  bundles  are  pro- 
longed between  them.  A  delicate  aponeurosis  continues  the  muscle 
as  mr  as  the  sternum,  but  the  muscular  fibres  themselves  do  not  extend 
so  fiur. 

Externally,  they  are  in  relation  to  the  muscles  just  described, 
including  the  deeper  layer  of  those  of  the  back ;  internally,  they  corre- 
spond to  the  pleura  of  that  side,  from  the  tubercle  to  the  angle  of  the 
rib,  and  from  this  point  to  their  termination  forwards  they  are  in 
relation  to  the  internal  intercostal  muscles,  separated  from  these,  how- 
ever, by  the  intercostal  vessels  and  nerves,  and  by  a  layer  of  cellular 
substance  passing  from  rib  to  rib. 

Inteboostales  Intebni. — J)i88ection,^^To  expose  these,  remove 
the  external  intercostals. 

Eleven  in  number.  Those  occupying  the  intercostal  spaces  of  the 
true  ribs  extend  outwards  firom  the  sternum  to  the  angles  of  the  ribs ; 
those  lower  down,  from  the  extremities  of  the  cartilages  of  prolongation 
to  the  same  point.  Their  fleshy  fibres  are  intermingled  with  aponeu- 
roses, and  their  attachments  above  and  below  are  similar  to  the 
external  intercostab ;  but  their  fibres  run  in  an  opposite  direction,  that 
is  to  say,  from  before  backwards,  a  fact  which  has  caused  much  specu- 
lation amongst  physiologists  from  Galen  to  the  present  day. 

Externally  covered,  in  part,  by  the  preceding  muscles,  they  are  lined 
internally  by  the  pleurss. 

The  action  of  both  sets  of  intercostals  is  the  same ;  they  fix  the  ribs, 
and,  by  so  doing,  expand  the  chest,  enabling  the  diaphragm  to  act 
upon  it. 

Levatores  Costarum. — These  muscles  are  easily  found  on  the 
back  of  the  chest. 

A  small,  fiat,  triangular,  fleshy,  and  tendinous  slip  descends 
obliquely  from  above  downwards,  from  behind  forwards,  from  the 
summit  of  each  transverse  process  to  the  upper  edge  of  the  rib  below, 
and  occasionally  to  the  one  lower  down.  The  first  arises  from  the  last 
cervical  vertebra.     Their  action,  no  doubt,  is  to  raise  the  ribs. 

Triakqctlarib  Sterni. — Di89ection. — Before  this  muscle  can  be 
examined,  the  thorax  requires  to  be  opened.  If  the  object  be  merely 
to  examine  the  muscle  (one  on  each  side),  this  is  best  done  by  dividing, 
with  a  saw,  the  ribs  on  either  side,  at  the  distance  of  about  3  or  4  inches 
from  the  margins  of  the  sternum ;  detach  the  abdominal  parietes  from 
the  edges  of  the  thorax,  and  raise  the  flap  thus  made.  The  portion 
raised  will  include  the  sternum  and  both  triangular  muscles ;  these 
require  merely  to  be  cleaned. 

Arising  firom  the  edge  of  the  ensiform  cartilage  and  sternum,  as  high 
as  the  articulation  of  that  bone  with  the  cartilage  of  the  fourth  rib ; 
thence  ascending  outwards,  the  muscle  is  attadied,  by  so  many  digita* 
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lions,  to  the  edges  and  inner  surface  of  the  cartilages  of  the  third, 
fourth,  fifth,  and  sixth  ribs. 

Behtions. — ^Anteriorly,  the  muscle  is  covered  by  the  cartilages  of 
the  last  four  true  ribs,  the  internal  intercostal  muscles,  and  the 
internal  mammary  arteries  and  veins ;  the  posterior  surface  rests  upon 
the  pleura,  and,  in  a  small  part  of  its  extent,  on  the  diaphragm.  It  is 
supposed  to  be  a  muscle  of  expiration. 

Infra-oostalbb. — In  various  places  on  the  inner  side  of  the  thorax 
there  may  be  seen,  on  stripping  off  the  pleune,  small  planes  of  muscles, 
varying  much  in  respect  of  size,  number,  and  situation.  They  descend 
obliqudy  backwards  from  one  rib  to  that  which  follows  it,  sometimes, 
however,  passing  over  a  rib.  Their  real  history  is  not  well  known, 
but  they  no  doubt  form  vestiges  of  a  structure  more  highly  developed 
in  other  animals. 

For  the  anatomy  of  the  contents  of  the  thorax,  and  for  the  method 
of  displaying  these  contents,see  theChapter  on  the  Organs  of  Respiration 
and  Circulation. 
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The  student  who  has  dissected  the  mascular  system  just  described 
will  have  learned  by  this  time  that  tiiese  many-soaped  organs  cannot 
be  distinctly  arranged  either  in  layers  or  regions,  or  grouped  by 
fiinction.  Most  muscles  extend  into  several  regions ;  the  latissimus 
coUi,  for  example,  is  found  on  the  face,  the  neck,  the  chest,  and 
shoulder ;  its  precise  functions  are  unknown ;  and  although  called  and 
always  considered  to  be  a  strictly  cutaneous  muscle,  the  vestige  in 
man  of  a  more  extended,  in  some  respects,  and  more  highly  developed 
system  in  other  animals,  it  yet  unquestionably  has  relations  to  the 
skeleton. 

The  defects,  then,  in  every  tabular  arrangement  of  organs  so  con- 
structed, are  inherent  in  the  nature  of  the  thing  itself;  their  nomen- 
clature is  still  barbarous  and  incorrect.  I  disapprove,  therefore,  of 
the  use  of  tabular  views  hut,  aware  that  there  are  some  who  require 
to  arrange  the  facts  before  them  in  some  order  or  another,  I  have  sub- 
joined a  brief  table  of  the  muscles,  with  no  further  pretensions  than  to 
assist  those  who  have  defective  memories. 


I.  MUSCLES  OF  THE  HEAD  AND  NECK. 

I.  EPICRANIAL  REGION. 

I. 

1 .  Right  Ihmtal.  fi.  Left  frontal. 

3.  Right  occipital.  4.  Left  occipital ; 

usually  called  ocdpito-firontaUa. 

n. 

Epicranial  Aponenroels. 


n.  AURICULAR  REGION. 

KXTBIKSIC  MUSCLES  OP  THB  BAB. 

1.  AttoUens  anrem.  2.  Retrahens  aorem. 

8.  Attrahens  anrem. 


niTBIKSIC  XUBCLES  OF  TUB  BXTBBNAL  BAB. 

1.  Muscolns  trafficns.  3.  Muflcnlus  hellds  n^Jor. 

S.       „         anti-traglcus.  4.       „  „      minor. 

5.  MoBcolus  tnuDsversos  aaricoUe. 


DBBP  MUSCLES  OP  THB  MIDDLB  BAB. 

1.  Tensor  tympani.  S.  Laxaior  tympani. 

8.  SUpedins. 
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II.  MUSCLES  OF  THE  EYELIDS  AND  ORBIT. 

PALPEBRAL  AND  ORBITAR  REGIONS. 

ilaris  palpebramm.  S.  Levatoi 

1.  Corrugator  saperdlU.  4.  Tensor 


1.  Orbicularis  palpebrarum.  S.  Levator  palpebne  raperloris. 

tarsi. 


L  Rectus  soperior.  4.  Rectos  extemos. 

S.       ,,     inferior.  5.  Obilquns  saperlor ;  trodUearls. 

S.       „    intemns.  6.       „        Inferior. 

Within  the  ejebail  are  structures,  considered  by  some  as  mus- 
cular:— 

1.  The  iris.  2.  The  annnlns  albns. 


III.  MUSCLES  OF  THE  FACE. 

NASAL  REGION. 

1.  Pyramidalls  nasi.  4.  Depressor  aln  nasi. 

1.  Compressor  narimn.  5.  Levator  proprinsalae  nasi  posterior. 

S.  Levator  oommnnls.  6.       „  „  „         anterior. 


SUPERIOR  MAXILLARY  REGION. 

I.  Levator  labil  proprius.  S.  ZytpaMtiaa  mnyxc, 

8.       „      angolioris.  4.  „  minor. 


INFERIOR  MAXILLARY  REGION. 

1.  Trtangolaris  oris.  2.  Depressor  labU  inferieris, 

8.  Levator  lahtt  infeiioris. 


INTERMAXILLARY  REGION. 

1.  Bnodnator.  2.  Rlsorins  (when  present). 

8.  Orbicolaris. 


TEMPORO-MAXILLARY  REGION. 
1.  Masseter.  2.  Temporalis. 


PTERYGO-MAXILLARY  REGION. 
I.  Pteryeoldeus  extemos.  2.  Pteiygoideos  intemns. 
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IV.  MUSCLES  OF  THE  NECK. 

The  nmneroTU  and  rather  complex  miucles  oocapjing  this  ^xtensiye 
section  of  the  trunk  cannot  well  be  arranged  in  regions;  thej  are 
best  examined  and  enumerated  merely  in  the  order  of  their  dissection. 
The  triangular  spaces  of  snigical  writers  are  poor  inveutions  to  supply 
the  want  of  a  sound  anatomical  knowledge. 

].  Ladflsimas colli.  11.  Stylo^ibaryngeas. 

1.  Stemo-clekio  mastoMeus.  _. 

4.  Stemo-thTTOldeiis.  J«-  MyloJiyoldens. 

ft.  Omo-hyokleiia.  13*  Genio-hyoUeos. 

«.  Thyro-hyddeufc  »*•  5y<^i?«»: 

7.  Crloo-thyroldens.  »«•  Oenlo*y<^losBns. 

'      18.  T.tngnaHiL 

•.  DIgastrlcas.  — ^ 

9.  Stylo-hroideiu.  17.  The  intrinsic  muscles  of  the 

10.  S^lo^iosBiu.  tongue. 

PHARTKGEAL,  PALATAI^  AND  LABTNOEAL  BBQIONS. 

18.  Constrictor  phsryngli  Inferior 

19.  „  y,        medlns. 

90.  „  „        superior.  9S.  CriotHurytenddeas  postlcas. 

91.  Levator  paUtlmoIUs.  97.         „  „         lateiaUs. 
99.  Circamflexxu  palatl.                          98.  Thyro^aiytenoldeas. 

98.  Aqrgos  uthUb.  99.  Aiytenoldeas. 

94.  Palato^tosBos.  so.  Aiyteno-eplglottideas. 

95.  Flalatoiibaxyngens.  81.  Thyro-epiglottideas. 

89.  Levator  glsndnle  thyroides. 

Return  to  the  muscles  of  the  tnmk,  and  examine  the  system  of  the 
deep  muscles  lying  close  to  the  spine. 

6CALENI,  RECTI,  LONGI  COLLI. 

1.  Scslenus  satlcas.  4.  Rectus  capitis  sntkos  xoMJpt. 

9.       ,,       medlos.  ft.  „  ,,  minor. 

8.       „       posticus.  6.  „  „  lateralis. 

(So<lmmering  describes  five  sea-  7.  I^ngns  oollL 

leni  on  each  side,   which  no 

doubt  are  occasionally  present). 


V.  MUSCLES  OF  THE  TRUNK. 


BACK. 

1.  Trapeihis.  9.  Sptenlos  coIlL 

9.  Latiflsimus  doni.  10.  Sacro-lnmtells. 

8.  Rhomboideusm^Jor.  11.  MuscaliaooeiBariL 

4.  „  minor.  19.  Longisstmns  dorsL 

ft.  Senatus  postlcns  superior.  18.  Transversalis  ooUL 

8.       „  „        Inferior.  14.  Oomplexos  minor ;  trachelo- 

7.  Levator  angnli  smqwilw.  mastoldeus. 

8.  Splenitts  capitis.  1ft.  „        mi^. 
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16.  SphiAlls  dorai.  81.  Rectus  capitis  posticus  m^r. 

I  Semi-splnAUs  coin.  22.         „           „              minor. 

17.^       »•       If      doni.  23.  ObUquus  capitis  superior. 

(      t,       „      Inmborum.  24.         „       „        inferior. 

18.  Inter-6pinales.  aiSA*  Botatores  spintp  of  Theile. 

19.  Inter-transveraales.  (.86.  Extensor  ooccygis  of  Gunther  and 

20.  Levatores  costarum.  Mulde. 

*  These  are  mdimentary  or  yestigiary  muscles,  which  are  only 
occasionally  present. 

TBOHT  AND  8IDBB.— I.   ThorOClC  POTtion, 

1.  PecioraUs  n^jor.  4.  Serratns  magnus. 

2.  „         minor.  5.  lutercostales  extemi 

3.  Subdavins.  6.  ,,  intemi. 

Seep  only  when  the  chest  has  been  opened. 
InfhHXMtales.  Triangulares  stemi. 


ABDOMINAL  AND  PERINEAL  REGIONS. 

▲BDOXIXAL. 

1 .  ObUqnus  abdominis  extenus.        4.  Rectus. 

2.  „  „  intemus.        ft.  Pyramidalia. 
8.  Transvenalis  abdominis.  6.  Cremaster. 


On  opening  the  Abdomen — 


IK  KAN. 


1.  Diaphragm.  8.  Psoas  parvus. 

8.  Quadratus  lumborum.  4.     „     magnuff 

5.  lUacus. 

PSBZXBAIm 

Bxtemdlly.  Within  the  Pdvit. 

1.  Stohlncter  aoi.  ft.  Levator  ani. 

2.  Erector  penis.  6.  Ischio-coccygeus. 

3.  Accelerator  urine.  7.  Coccygeus. 

4.  Transversus  perinel. 

ConneeUd  teith  the  Urethra, 

Compressor  urethne. 
Levator  muscles  of  Wils<»i. 


ni  WOXAK. 

1.  Erector  clltoridis.  2.  Constrictor  vaginae. 

These  exist  under  other  names  iu  man. 


VI.  MUSCLES  OF  THE  SUPERIOR  EXTREMITIES. 

SHOULDSB. 

1.  Deltoid.  4.  Teres  minor. 

2.  Supra-spinatua.  ft.      „     miO<>r. 

3.  Infra-qpinatus.  6.  Snbscapularis. 
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BXTKK80B  SIDE  OF  THB  ASM. 

I.  Triceps  extensor.  2.  Anooneos. 

PLBXOB  SZDB  OF  THB  ABIT. 

1.  Biceps.  9.  CoraoO'brachiAlls. 

S.  BnicUalls  flexor. 

BXTBNSOH  SIDB  OF  THB  FOBB-ABV  AMD  HAND. 

I.  Extensor  nlnArls.  5.  Extensor  primi  intemodli  poUids. 

9.        „        oomnranls.  0.        „        secnndi  polUds. 

8.  „        proprins  indicis.  7.        „        minimi  digiti. 
4.        „        ossis  metacsipi  poUlds.  6.  DoruJ  interossei. 

BADIAL  SIDB. 

1.  Sopinator  longns.  S.  Extensor  csrpi  ndlalls  brevis. 

2.  Extensor  carpi  radisUs  longns.  4.  Supinator  brevis. 

AMTBIUOB  AKD  ULNAR  BIDB~FORX-ABM  AND  BAND. 

I.  Pronator  teres.  5.  Flexor  snblimis. 

1.  Flexor  carpi  radialls.  6  &  7.  Flexor  proftmdns ;  Imnbricales. 

a.  PalmarLs  longns.  8.  Rexor  pollicis  longns. 

4.  Flexor  carpi  ulnarls.  9.  Pronator  qnadratns. 

THB  hand;  nr  addition  to  thx  xusclbb  alrbadt  xbntionbd. 

1.  Pahnaris  breyis.  5.  Adductor  pollicis. 

9.  Abductor  polUds.  6.  Abductor  minimi  digiti. 
8.  Opponens    „  7.  Flexor  brevis       „ 

4.  Flexor  brevii  pollicis.  8.  Adductor  „ 

9.  Palmar  interosseL 

The  Inmbricales  have  been  already  mentioned ;  they  are  appendages 
of  the  deep  common  flexor  of  the  fingers. 


VII.  MUSCLES  OF  THE  LOWER  EXTREMITIES. 

POSTERIOR  REGION— HAUNCH. 

1 .  Gluteus  m^^  ,  a.  Gemellus  superior. 

*•       »»       ™S™  V  6.  Obturator  intemus. 


i 


!*  i>^\^rJS^°^^'  V'  GemeUus  inferior. 

4.  iTniormis.  ^ 

*  These  form  a  kind  of  three-headed  muscle. 
8.  Qnsdratus  femoris.  9.  Obturator  externus. 


POSTERIOR  REGION— THIGH. 

t.  Biceps  flexor.  9.  8emi*tendinosns. 

8.  Semi-membranoeus. 
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ANTERIOR  REGION— THIGH. 

1.  Tensor  vaghue  femoris.  7.  Adductor  magniu. 

5.  SartoriuB.  8.  Quadriceps  extensor  cruris, 
a.  Gracilis.  a.  Rectus. 

4.  Adductor  longns.  b.  Cmreus ;  and  snlxarureiiB. 

ft.  Pectineus.  e.  Vastus  intemus. 

6.  Adductor  brevls.  d.     „     extemus. 


LEG  AND  FOOT— ANTERIOR  SURFACE. 

1.  Tibialis  anticos.  8.  Extensor  proprius  poIUds  longus. 

9.  Extensor  communis  longus.  4.  Extensor  communis  brevls. 

8.  Peroneus  alter  (when  present).  ft.  Dorsal  InteroaseL 


POSTERIOR  AND  PLANTAR  REGIONS. 
1.  Gastrocnemius.  7.  Flexor  communis  perforans. 

I'  SS^  APPEKDAOES  OF  TR.  FlKXOB 

4*  FODliteus  Pkbforaks  :— 

ft!  Tibialis  liosticus.  ••  ^^"^  ""  **^^'  •«**• 

6.  Flexor  longus  poUicto.  j  Limbriciles. 

These  can  only  be  traced  in  the  foot  after  the  superficial  layer  of 
muscles  of  the  plantar  region  has  been  dissected  and  removed. 


FOOT— PLANTAR  REGION. 

I.  Abductor  pollida.  8.  Flexor  brevls  digitorom. 

8.  Abductor  minimi  digit!. 

The  flexor  accessorius  and  lumbricales  hare  been  already  ^mnerated 
as  appendages  of  the  long  flexor. 

4.  Flexor  brevls  polllds.  6.  Flexor  brevls  minimi  dlgltL 

ft.  Adductor  polllds.  7.  Transversus  pedis. 

8.  Plantar  InteroaseL 


FIBULAR  REGION. 
In  this  region  of  the  leg  we  find  two  muscles,  namely,— 
1.  The  peroneus  longus.  8.  The  peroneus  brevls. 

The  tendon  of  the  long  peroneus  can  only  be  traced  to  its  termina- 
tion  when  all  the  other  parts  in  the  sole  of  the  foot  have  been 
dissected. 
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FASCIA   AND  APONEUROSES. 


bursj:  mucosa:  and  retinacula,  or 
annular  ligaments. 

During  the  dissection  of  the  masdea,  the  student  will  have  met  with, 
and  partially  examined  in  detail,  all  the  stnictares  I  am  now  about 
to  describe.  Should  circumstances  permit,  these  structures,  of  much 
importance  in  a  sui^cal  point  of  view,  merit  a  careful  and  systematic 
examination  and  revisal  as  a  system. 

The  term  fiwda  may  be  taken  as  expressing,  generally,  three  distinct 
forms  of  sheaths,  enclosing  the  muscles,  tendons,  &c.,  securing  them  in 
their  situations,  and  yet  offering  no  obstruction  to  their  vari^  natural 
movements.  It  is  a  generic  term,  therefore,  applicable  to  fiuda 
properly  so  called,  as  well  as  to  those  sheaths  whidi  Continental  and 
exact  writen  have  termed  aponeuroses. 

The  sheaths  and  enveloping  monbranes  of  muscles,  generally  speak- 
ing, are  not  exclusively  formed  of  one  kind  of  tissue;  hence  it  is 
difficult  rigorously  to  define  what  is  an  aponeurosis  and  what  a  cellular 
sheath ;  and  it  is  merely  for  the  sake  of  description,  and  of  rendering 
the  matter  clear,  in  a  practical  sense,  at  least,  that  I  venture  to  speak 
of  the  whole  system  as  composed  of — 1,  aponeuroses,  properly  so 
called ;  in  these  the  tendinous  fibres  predominate ;  2,  elastic  fasciie, 
with  a  slight  admixture  of  the  yellow  tissue ;  3,  cellular  sheaths  or 
ftsdse,  which  mav  be  divided  into  the  superficial  and  the  deep. 
The  aponeuroses  of  the  extremities  form  the  best  example  of  the  first ; 
the  fascia  transvenalis  is  an  example  of  the  second;  mere  cellular 
sheaths  abound  everywhere ;  the  fascia:  of  the  neck,  of  the  muscles  of 
the  trunk,  &c.,  may  be  cited  as  examples  of  the  third  class  of  fasdsB; 
lastly,  the  most  extended  of  all  the  fiuds,  the  cellular  envelope  placed 
beneath  the  integuments  is  intended,  no  doubt,  to  fiu:ilitate  motion  and 
to  protect  the  sldn. 

I.  OF  TUB  SUPERFICUL  AND  OTHER  CELLULAR  FASCLfi. 

On  removing  what  is  usually  called  the  int^ument  from  almost  any 
part  of  the  body,  a  cellular  layer  is  met  with,  varying  in  thickness  and 
density  in  different  regions,  as  well  as  in  the  abundance  or  absence  of 
the  adipose  tissue  of  which,  in  youth,  it  is  the  peculiar  seat.  Attached 
to  the  skin,  on  one  hand,  of  which  it  seems  almost  to  form  a  constituent 
layer,  it  unites  by  its  inner  surface  with  the  great  cellular  structure 
or  tramej  which  everywhere  invests  the  organs  of  the  body,  and  in 
which  they  are,  as  it  were,  embedded.  Th^  general  envelope  is  in 
every  region  of  the  body  called  the  superficial  fascia,  and  is  that 
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which  requires  first  to  be  studied;  in  it  are  developed  the  entire 
system  of  the  superficial  or  subcutaneous  bursa  mucosae. 

The  superficial  fascia  is  intimately  connected,  not  merely  by  cellular 
tissue,  with  the  integuments  above,  and  with  the  deeper  structures 
beneath  it,  but  also  by  means  of  numerous  vessels  and  nerves  which 
pass  through  it  on  their  way  to  the  surface  of  the  body ;  hence  its 
extensive  separation  from  the  integuments  necessarily  causes  the  death 
of  the  latter,  imless  speedily  remedied  by  sui^cal  means. 

In  some  places,  as  in  the  palm  of  the  hand  and  sole  of  the  foot,  it  is 
so  extremely  dense  and  fine  that  its  presence  has  been  doubted ;  it 
is  also  very  thin  under  the  scalp. 

The  fiiscia  is  lax  and  abundant  at  the  bending  of  the  great  joints 
of  the  hip  and  axilla  ;  the  adipose  deposition  it  generally  presents 
varies  also  greatly  at  different  periods  of  life,  in  different  persons,  and 
in  difierent  places.  Fat  is  never  deposited  in  this  fascia  beneath  the 
integuments  of  the  eyeUds,  nor  under  that  of  the  scrotum.  On  the 
other  hand,  it  abounds  over  the  gluteus  maximus,  especially  in  the 
yellow  race  of  men,*  and  generally  persists  longest  in  women.  Lastly, 
in  many  parts  of  the  body  it  is  divisible  into  several  layers  superim* 
posed,  but  this,  to  a  certain  extent,  is  artificial. 

By  means  of  this  fascia  the  skin  slides  freely  over  the  surrounding 
parts;  when  destroyed  it  adheres  to  them,  and  the  sliding  motion 
ceases.  To  fecilitate  and  extend  this  kind  of  motion  still  further^ 
superficial  bursie  are  placed  in  it,  oongenitally,  at  various  points : 
these  I  shall  now  consider. 

II.   OF  THE  SUPERFICIAL  BCJRSiE. 

These  burssB  or  synovial  capsules  are  developed  wherever  the  integu- 
ment is  exposed  habitually  to  much  motion  and  pressure  from  within 
and  from  without.  Accordingly,  we  find  them  situated — 1,  over  the 
patella ;  2,  over  the  olecranon  process ;  3,  over  each  external  malleolus. 
These  are  the  more  constant  ones ;  but  there  exist  numerous  others, 
smaller  and  less  constant,  very  generally  present  over  the  joints  of  the 
fingers  and  toes.  Lastly,  nimierous  others,  less  perfectly  formed, 
exist  in  the  popliteal  space,  and  in  the  superficial  fascia  of  the  groin 
and  axilla.  Some  of  these  do  not  form  complete  capsules,  but  merely 
imperfect  vesicles,  opening  into  the  general  cellular  tissue ;  and  this 
was  at  first,  that  is  in  the  foetus,  the  character  of  them  all,  prior  to 
their  full  development. 

The  fully  developed  bursse  are  frequently  double,  or  even  more  nu- 
merous ;  and  this  explains  the  re-appearance  of  a  second  bursa  afler  the 
destruction  of  the  first  by  a  surgical  operation,  or  otherwise.  They 
are  all  congenital.  The  idea  entertained  by  some  surgeons  that  they 
are,  or  may  be,  produced  accidentally,  is  unquestionably  erroneous. 
For  the  intimate  nature  of  these  bursas  and  their  micrMcopic  charac- 
ters the  reader  is  referred  to  the  Section  on  General  Anatomy. 

•  Boq}eman ;  Hottentot. 
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111,   OF  THE  SUFERFiaAL  FASCIA  AS  IT  OOVEBS  CERTAIN 

BEGIONS. 

1.  Of  the  SuFERFiaAL  FAsaA  OF  THE  Head  and  Neck. — 
Althoagh  the  fascia  I  now  speak  of  scarcely  admits  of  demonstration 
oyer  the  upper  and  fore  part  of  the  cranium,  it  no  doubt  exists.  It  is 
continuous  with  that  covering  the  back  of  the  neck ;  on  the  &ce  the 
continuity  of  the  superficial  fascia  is  frequently  interrupted  by  tiie 
cutaneous  attachments  of  muscles;  in  the  neck  it  is  found  investing 
the  platysma  myoides,  and  forming  for  that  cutaneous  muscle  an 
investing  sheath  ;  but  its  chief  layer  is  no  doubt  beneath  the  muscle, 
where  we  find  the  external  jugular  vein  and  some  superficial  nerves 
embedded  in  it.  It  is  internally  connected  with  the  deep  cellular 
fiucia ;  this  fascia  I  shall  examine  in  the  second  section. 

2.  Superficial  Fascia  of  the  Thorax. — Continuous  with  that 
covering  the  rest  of  the  body  and  limbs,  this  portion  of  the  great 
cellular  envelope  of  the  body  is  loose  and  distinct  over  the  gi'eater  part 
of  the  chest.  The  mamma  on  each  side  is  enclosed  between  two  layers 
of  the  fiiscia ;  or  rather  the  gland  lies  embedded  in  its  layers.  By  its 
union  with  the  integument  around  the  nipple,  it  contributes  to  support 
the  gland  and  maintain  it  in  its  place.  In  the  mesial  line  of  the  front 
of  the  chest  the  superficial  fascia  adheres  more  closely  to  the  integu- 
ment and  to  the  deeper  structures. 

3.  The  same  fascia  is  found  all  over  the  dorsal  region  of  the  torso, 
adhering  more  closely  in  the  mesial  (vertebral)  line  than  elsewhere ;  it 
adheres,  also,  closely  to  the  ligamentum  nuchs,  and  to  the  tendinous 
structures  in  the  loins ;  also  over  the  sacrum  and  coccygeal  bones. 

It  is  on  the  abdomen  and  in  the  r^on  of  the  groins  that  the  super- 
ficial fascia  acquires  a  really  surgical  importance.  It  is  for  this  reason 
that  writers  on  surgical  anatomy  have  divided  and  subdivided  this 
fascia,  some  viewing  it  as  composed  of  one  layer,  others  as  of  two,  and 
some  as  of  three  distinct  layers.  The  difficulty  consists  mainly  in  their 
not  having  defined  what  layers  they  mean  to  include  in  their  term  of 
superficial  fascia ;  whether  they  confine  their  view  to  that  portion 
whose  natural  relations  are  witii  the  skin,  or  extend  it  to  that  deeper 
layer  which  forms  the  proper  investing  cellular  sheath  of  the  muscles 
and  their  tendons.  To  examine  and  understand  this  fascia  correctly, 
dissect  the  integuments  downwards  for  about  two  inches,  from  ofi*  the 
abdomen  and  upper  surface  of  the  thigh.  If  th«  subject  be  a  male, 
extend  the  incision  through  the  int^uments  nearly  to  the  extremity  of 
the  penis,  carrying  another  downwards  quite  to  the  bottom  of  the 
scrotom. 

By  these  incisions  the  relations  and  structure  of  the  superficial 
ftscia  may  readily  be  made  out.  These  have  a  reference  chiefiy  to  the 
position  of  the  superficial  vessels  imbedded  in  it ;  its  close  connexion 
inferiorly  with  Poupart's  lieament;  its  descent  upon  the  penis,  where, 
devoid  of  fat,  it  forms  the  sheath  of  the  penis  and  sapeificial  fospensory 
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ligament ;  its  descent  into  the  scrotam,  of  which  it  fonns  one  of  the 
UyezB ;  lastly,  its  attachment  to  the  rami  of  the  pubes  and  ischimn, 
anid  its  passage  across  the  perineum,  of  which  it  fonns  the  saperficial 
fiuda. 

Practically,  the  superficial  abdominal  &Bcia  just  described  may  be 
viewed  merely  as  one  layer ;  but  occasionally,  in  pathological  investiga- 
tions especially,  it  may  be  advantageously  viewed  as  composed  of  two 
layers.  In  such  inquiries  it  ought  not  to  be  confounded  with  the 
third  cellulo-membranoua  covering,  investing  more  immediately  the 
muscles  and  their  tendons. 

It  remains  to  say  a  few  words  respecting  the  superficial  fiisda  as 
it  is  foimd  in  the  perineum.  Continuous  with  that  of  the  abdomen 
and  thighs,  it  nevertheless  is  attached  to  the  rami  of  the  pubes  and 
ischium.     It  has  been  described  as  composed  of  two  distinct  laminae,—- 

1 ,  a  subcutaneous  layer,  thick  and  cellular,  containing  fat,  and  more 
adherent  to  the  skin,  of  which  no  doubt  it  forms  a  constituent  part ; 

2,  a  deeper  layer,  attached  firmly  to  the  periosteum  and  closely 
adherent  to  the  muscles.  It  is  clear  that  this  layer  of  the  fascia  is 
merely  the  proper  cellular  fiiscia  of  the  muscles,  strengthened  at  the 
pleasure  of  the  dissector  by  an  artificial  dissection  of  the  superficial 
layer. 


SUFERFiaAL  FASCIA  OF  THE  LOWER  EXTREMITIES. 

In  the  lower  limbs  the  superficial  &scia  holds  of  course  the  sanM 
relations  to  the  integuments  and  to  the  deeper  structures  which  it 
does  in  other  parts  of  the  body.  It  connects  the  iut^uments  every- 
where with  the  aponeurosis  of  the  lower  extremity.  On  the  sole  of 
the  foot,  as  in  the  palm  of  the  hand,  it  is  so  thin  that  its  presence 
has  been  questioned.  In  the  groin  it  has  important  surgical  relations. 
The  superficial  vessels  and  nerves,  and  especially  the  large  subcutaneous 
veins,  are  imbedded  in  it;  the  superficial  lymphatic  glands  also,  and 
lymphatic  vessels.  It  is  intimately  united  to  Poupart^s  ligament. 
The  thin  cribriform  cellular  layer  extending  from  the  sapbenic  opening 
upwards,  and  shutting  in  the  vessel  at  this  point,  has  been  by  some 
considered  as  a  portion  of  the  superficial  fiiada  now  described,  but 
others  have  taken  an  entirely  different  view  of  its  nature.  For  the 
sui^cal  and  pathological  view  of  the  relation  of  the  superficial  fascia 
to  inguinal  and  crural  hernia  see  the  account  of  hernia  in  the  section 
on  the  abdomen. 

The  subcutaneous  synovial  bursie  foimd  in  the  superficial  fascia 
(^the  lower  limbs  are, — 1,  that  over  the  patella;  2,  one  over  each 
malleolus ;  3,  one  in  Uie  popliteal  space ;  4,  several  imperfectly  de- 
veloped bursse  in  the  groins ;  5,  several  in  connexion  with  the  toes, 
and  more  especially  one  on  the  inner  side  of  the  metatarso-phalangeal 
articulation  of  the  great  toe. 
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SUPERFICIAL  FASCIA  OF  THE  ABK. 

This  haoAf  though  simple  in  its  anatomy,  should  be  carefnlly  dis- 
sected and  examined.  It  invests  the  whole  limb,  and  has  the  same 
lotion  to  the  integuments  over  it,  and  to  the  aponeurosis  under  it, 
which  we  have  seen  in  respect  of  the  same  fascia  in  the  lower  limbs. 

The  superficial  veins  lie  imbedded  in  its  deepest  lajer;  also  the 
snperfidal  arteries,  lymphatics,  elands,  and  nerves.  In  the  palm  of 
the  hand  it  is  extremely  thin ;  the  superficial  bunce  mucosa  over  the 
anconeus  process,  acromion,  inferior  head  of  the  ulna,  and  fingers,  are 
imbedded  in  this  fiucia. 


OF  CERTAIN  DEEP  FASGL£  MORE  IHMEDIATELT  CONKECTED 

WITH  THE  VISCERA. 

These  fiuda  belong  to  the  trunk,  and  the  order  of  their  considera- 
tion is  of  little  moment.  The  view  taken  here  is  a  systematic  one 
merely  in  this,  that  it  describes  parts  in  a  single  chapter  which 
nataiully  have  no  connexion  with  each  other.  The  practical  and 
surgical  view  of  each  will  be  found  in  the  chapters  on  the  various 
muscles,  vessels,  and  viscera  with  which  they  are  more  inunediately 
connected. 

HEAD  AND  NECK. 

In  this  r^on  of  the  body  we  have  several  fiucis  more  or  less  deep 
and  complicated. 

1.  The  temporal  fascia  has  been  described  along  with  the  tonporal 
muscle.  Superiorly  it  is  formed  of  a  single  lamina ;  inferiorly  of  two, 
which  are  attached  to  the  outer  and  inner  maigins  of  the  zygomatic 
arch.    A  layer  of  fat  and  some  small  arteries  lie  between  the  layers. 

Pcarotid  fascia, — A  strong  layej  of  condensed  cellular  tissue,  form- 
ing a  fascia,  descends  from  the  zygomatic  arch,  covering  the  parotid 
gland.  The  attachments  of  this  cellular  sheath  of  the  parotid  are,— 
superiorly  to  the  zygoma,  inferiorly  to  the  deep  cervical  fiucia, 
posteriorly  to  the  cartilaginous  portion  of  the  external  meatus  of  the 
ear,  mastoid  process,  and  upper  portion  of  the  stemo-mastoid  muscle  • 
anteriorly,  it  sends  a  thin  covering  over  the  masseter  muscle,  still 
partaking  of  some  strength.  The  posterior  surface  of  the  parotid 
has  also  its  investing  fasda,  which  unites  at  the  maxgins  with  the 
one  just  described. 

THE  DEEP  CERVICAL  FASCIA. 

This  fascia  is  met  with  on  removing  the  latissimus  colli  and 
trapezius  muscles.  Its  attachments  are  posteriorly,  where  thinnest, 
to  the  spinous  processes  of  the  cervical  vertebra  and  to  the  ligamentum 
nudue.     Proceeding  from  this  forwards  over  the  splenius  and  levator 
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anguli  scapule,  it  fint  meets  the  sterno-mastoid,  on  the  eztenial 
margin  of  which  it  divides  into  two  layers,  enclosing  the  muscle  and 
re-uniting  at  its  anterior  margin.  The  layer  thus  become  again 
single,  may  be  traced  to  the  mesial  plane  of  the  neck,  where  it  unites 
with  that  of  the  opposite  side.  It  may  be  traced  upwards  to  the 
lower  jaw,  and  downwards  behind  the  collar-bone  and  sternum  as  far 
as  the  pericardium,  to  the  fibrous  layer  of  which  it  is  connected.  In 
the  mean  time  a  portion  of  the  same  fascia  passes  over  the  collar-bone 
as  far  as  the  pectoral  muscle.  It  is  through  this  layer  that  the 
internal  jugular  vein  passes  from  without  inwards  on  its  way  to  join  the 
deeper  veins.  A  deep  layer,  in  its  arrangements  similar  to  that  which 
we  have  seen  happen  in  respect  of  the  stemo-mastoid  muscle,  furnishes 
sheaths  for  all  the  other  muscles  of  this  region,  sheaths  for  the  vessels, 
and  a  covering  for  the  th3rToid  body.  A  process  from  this  deep  layer 
is  attached  to  the  styloid  process  of  the  temporal  bone  and  angle  of 
the  lower  jaw ;  it  has  been  called  the  stvlo-maxillary  ligament.  A 
portion  of  the  fascia  secures  the  inferior  belly  of  the  omo-hyoid  to  the 
clayicle,  and  is  connected  with  the  subclavian  aponeurosis.  The 
method  of  dissecting  and  studying  the  relations  of  this  fiwcia  has  been 
already  given. 

The  prevertebral  fascia  is  a  layer  of  condensed  cellular  membrane 
interposed  between  the  larynx  and  the  muscles  lying  in  front  of  the 
vertebral  column.  It  is  attached  to  the  basilar  process  of  the  occipital 
bone,  and  on  each  side  to  the  anterior  tubercles  of  the  transverse  pro- 
cesses of  the  cervical  vertebra;.  Deep  abscesses  sometimes  form  under 
this  fascia,  requiring  to  be  pimctured  through  the  mouth  and  pharynx. 


DEEP  PECTORAL  FASCIA. 

Beneath  the  pectoralis  major  muscle,  and  in  connexion  with  the 
costo-coracoid  ligament,  is  a  layer  of  cellular  membrane,  which  may 
be  viewed  as  a  fascia.  Superiorly,  it  gives  rise  to  the  subclavian 
aponeurosis  or  fascia,  and  is  stretched  over  the  vessels ;  inferioriy,  it 
expands  over  the  pectoralis  minor,  gradually  degenerating  into  mere 
oellular  tissue. 

Intercostal  Fascia  are  thin,  cellulo-fibrous  layers  of  membrane, 
extending  from  the  inferior  mai^in  of  one  rib  to  the  superior  mai^gin  of 
the  rib  below. 

The  vertebral  aponeurosia  has  been  described  when  speaking  of  the 
serrati  muscles.  It  connects  the  margins  of  these  muscles  to  each 
other,  and  forms  a  covering  for  the  long  muscles  of  the  back,  occu- 
pying in  this  region  the  vertebral  grooves. 
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DEEP  FASCLS  OF  THE  ABDOlfEK. 

Fascia  Transvebsalis. — ^The  method  of  dissecting  and  demon- 
strating this  fascia  belongs,  properly  speaking,  to  the  history  of  the 
muscles  and  viscera ;  in  both  these  sections  it  will  be  found  that  ihis 
fiiscia  has  been  particularly  adverted  to.  The  anatomical  relations 
and  the  nature  of  the  fascia  may  be  thus  briefly  summed  up : — 

Of  a  6nn  and  dense,  and  perhaps  elastic  character  in  some  places, 
and  where  strongest  of  a  slightly  yellow  colour,  this  important  fascia 
is  interposed  between  the  transversales  muscles  and  the  peritoneum. 
A  thin  layer  of  adipose  cellular  tissue  separates  it  from  the  peritoneum, 
and  the  posterior  surface  of  the  transvensalis  muscle  has  its  own 
inyesting  covering  of  cellular  tissue.  Thus,  the  fascia  transvenalis  is 
a  distinct  organic  part,  not  derivable  from  any  adjoining  cellular 
fiucia  or  layer.  It  is  usual  to  expose  it  first  in  the  inguinal  region, 
where  it  is  strongest,  but  it  may  be  traced  upwards  to  the  diaphragm 
and  uninterruptedly  across  to  the  other  side  of  the  abdomen.  It  is 
extremely  thin  mcsially  and  superiorly.  Inferiorly  it  unites  firmly 
with  the  lower  margin  of  Poupart's  ligament,  and  externally  to 
the  inner  lip  of  the  crest  of  the  ilium  throughout  nearly  its  whole 
length.  When  looked  at  along  this  line  of  junction,  externally,  it 
mi^t  be  supposed  to  terminate  here  by  firmly  adhering  to  the  perios- 
temn,  but  on  being  divided  and  reflected  it  will  be  found  continuous 
on  its  inner  surface  with  the  fiiscia  iliaca,  so  that  these  two  fascis, 
though  differing  considerably  in  structure,  may  yet  be  considered  as  a 
continuation  of  the  same  system. 

As  the  great  vessels  pass  from  the  trunk  to  the  limbs  under  Pou- 
part's  ligament,  they  are  generally  considered  as  invested  in  a  sheath 
derived  from  the  outer  sumce  of  tiie  fascia  transversalls,  aided  no  doubt 
by  the  cellular  sheath  they  bring  with  them  from  the  abdomen. 

About  half  way  between  the  spine  of  the  ilium  and  the  pubes,  at 
a  short  distance  above  the  level  of  Poupart's  ligament,  is  an  irre- 
gular aperture  in  the  fascia  transversalls,  through  which  passes  the 
round  ligament  in  the  female  and  the  spermatic  cord  in  the  male. 
The  opening  is  not  distinct  until  dissected  and  cleaned,  being  shut  in 
by  a  fine  layer  of  cellular  membrane,  which  these  structures  bring 
with  them  from  the  outer  surfiice  of  the  peritoneum ;  and  perhaps 
from  the  mai^ns  of  the  deep  ring  itself,  although  this  is  not  so  clear. 
This  delicate  membrane,  however  formed,  invests  inunediately  the 
cord  and  round  ligament,  forming  their  proper  covering  whilst  occu- 
pying the  inguinal  canal. 

The  opening  I  have  just  described  is  the  deep  abdominal  ring  throu^ 
whidi  the  bowels  pass  in  indirect  inguinal  hernia,  pushing  the  peri- 
toneum before  them.  The  epigastric  artery  lies  on  its  inner  pillar, 
or  mai^,  connected  to  it  by  cellular  membrane. 


U 
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FASCIA  ILUCA. 


The  origin  of  this  &scia,  as  a  continuation  of  the  fiisda  transveraalis, 
along  the  inner  maipn  of  the  crest  of  the  ilium,  has  heen  already 
alluded  to.     Its  anatomical  relations  and  structure  are  as  follows : — 

1,  it  crosses  the  iliacus  and  psoas  muscles,  and  receives  tendinous  or 
aponeurotic  fibres  from  the  psoas  parvus,  when  that  muscle  is  present. 

2,  it  encloses  between  two  layers  the  psoas  magnus,  and,  again  subdivid- 
ing, it  furnishes  a  sheath  for  the  external  iliac  vessels,  and,  once  more 
uniting  into  a  single  lamina,  it  passes  over  the  brim  of  the  pelvis,  ad- 
hering to  the  periosteum.  Descending  into  the  pelvis,  it  becomes,  or 
at  least  is  continuous  with,  the  pelvic  fascia.  Superiorly  the  fascia 
extends  upwards  as  high  as  the  ligamentum  arcuatum. 

PELVIC  FASCIA. 

The  relations  of  this  &scia  are  best  understood  and  demonstrated 
whilst  dissecting  the  pelvic  viscera.  Several  views  require  to  be  taken 
of  it;  perhaps  the  best  is  that  which  may  be  had  when,  after  the 
dissection  of  the  lateral  section  of  the  pelvis,  the  viscera  can  be 
drawn  outwards  towards  the  lefl  side,  and  the  pelvic  fascia  viewed  on 
the  inner  surface  of  the  right  side  of  the  pelvis.  But  it  requires  also 
to  be  examined  from  the  perineum,  and  a  good  view  may  be  had  of  the 
fascia  by  removing  the  sacrum. 

The  pelvic  fescia,  continuous  with  the  fascia  iliaca,  adheres  to  the 
brim  of  the  pelvis,  aloi^  the  ileo-pectineal  line.  From  this  origin  it 
descends  into  the  pelvis,  first  covering  the  concave  or  inner  surface  of 
the  levator  ani  and  obturator  intemus  muscles  on  each  side.  Between 
the  inner  surface  of  the  pubes  and  spine  of  the  ischium,  it  foims  an  apo- 
neurotic  arch,  and  at  this  point  divides  into  two  lamime,  one  of  which, 
descending  on  the  convex  or  external  side  of  the  levator  ani,  proceeds 
to  the  cellular  substance  around  the  sphincter.  Prior  to  this,  how- 
ever, this  outer  lamina  has  again  subdivided  into  two  layers,  of  which 
the  more  external  proceeds  outwards  to  be  attached  to  the  tuberosity 
and  ramus  of  the  ischium.  The  space  between  these  two  laminae  of  the 
pelvic  fascia  is  called  the  ischio-rectal  space,  and  can  be  examined  only 
from  the  perineum.  Returning  to  the  innermost  layer  of  the  pelvic 
&8cia,  we  find  it  passing  uninterruptedly  downwards  into  the  pelvis  until 
it  meets  the  bladder,  prostate  gland,  and  rectum.  Over  these  it  is 
reflected,  giving  to  each  of  them,  more  es|)ecially  to  the  bladder,  a 
covering  more  or  less  complete. 

Passing  irom  the  fore  part  of  the  bladder  to  the  back  part  of  the 
symphysis  of  the  pubes,  it  forms  the  anterior  ligaments  of  the  bladder, 
whilst  laterally  it  forms  the  most  important  and  secure  connexion  the 
bladder  has  with  the  walls  of  the  pelvis.  Thus  arise  the  prostatic, 
vesical,  and  rectal  fasciae,  all  emanating  from  one,  the  pelvic. 

It  is  the  examining  this  fSeiscia  as  so  many  unconnected  laminae,  and 
under  a  variety  of  names,  which  has  hitherto  rendered  its  description 
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muntelUgible  to  the  student.     Bat  in  the  absence  of  a  goo^  section  of 
the  pelvis,  it  cannot  be  comprehended  from  any  mere  description. 


THE  PERINEAL  FASCIA. 

Under  this  name  some  surgical  anatomists  comprise  the  superficial 
&sciay  already  described,  and  an  interosseal  ligament  tilling  up  the  tri> 
angular  space  below  the  pubes  and  perforated  for  the  passage  of  the 
urethra.  This  ligament  is  very  firm  above  the  urethra,  but  weak 
below  it.  Above,  it  is  connected  with  the  subpubic  ligament.  The 
lowei'  margin  of  the  stronger,  or  superior  portion,  sends  a  layer  forwards, 
which  becomes  continuous  with  the  coverings  of  the  bulb  and  the  corpus 
spongiosum  urethrse ;  another  backwards  towards  the  fibrous  tunic  of 
the  prostate.  The  lower  edge  of  the  lower  portion  also  divides  into 
two  layers ;  one  joins  the  superficial  fascia,  the  other  spreads  out  upon 
the  surface  of  the  levator  ani. 

The  glands  of  Cowper  and  the  compressor  muscle  of  Santorini  are 
usually  described  as  lying  between  the  layers  of  the  triangular  ligament 
of  the  pubes. 


APONEUROSES  AND  RETINACULA,  OR  ANNULAR  LIGAMENTS. 

There  are,  properly  speaking,  but  f(»ur  true  aponeuroses  in  the  body, 
namely,  those  investing  the  upper  and  lower  limbs. 

APONEUROSIS  OF  THE  UPPER  EXTREMITT. 

This  extensive  fascia  or  aponeurotic  investing-sheath  is  fibrous  only 
in  certain  parts ;  where  thin,  it  resembles  condensed  cellular  tissue. 
It  descends  from  the  clavicle  and  spine  of  the  scapula,  to  which  it  is 
attached,  downwards,  to  the  fingers,  investing  the  arm,  fore-arm,  and 
hand  with  a  general  investing  fascia,  and,  by  separating  into  layers, 
it  encloses  many  of  the  muscles  and  iheir  tendons  in  distinct  fibrous 
aheaths.  It  adOberes,  by  partitions  called  intermuscular  septa,  to  the 
external  and  internal  fibrous  layers ;  these  run  from  the  condyles  of  the 
humerus,  upwards ;  it  also  receives  a  tendinous  layer  from  the  biceps. 
In  the  palm  of  the  hand,  where  it  is  called  the  palmar  aponeurosis,  it 
forms  three  distinct  portions  of  varying  strength ;  it  covers  the  back  of 
the  hand,  but  not  the  fingers. 

RETINACULA  OF  THE  TENDONS  CONNECTED  WITH  THIS 

AFOKEUROSIB. 

It  is  usual  to  describe  the  retinacula  or  aimular  ligamoits  as  por- 
tions merely  of  the  general  investing  aponeuroses  of  the  limbs,  but 
minute  dissection  demonstrates  that  they  are  not  strictly  so.    That  j 

they  are  intimately  united  with  them  tdaj  be  admitted.  | 
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1 .  Anterior  annular  ligament  of  the  carpos.  This  retinacnlam  of  the 
tendons  of  the  flexor  muscles  extends  transYersely  from  the  scaphoid 
and  trapezium  on  the  outer  side,  to  the  unciform  and  pisiform  hones  on 
the  inner  side.  It  thus  forms  a  bridge,  below  which  run  the  flexor 
tendons  and  median  nerve  into  the  {Milin  of  the  hand.  The  deeper 
surface  is  invested  bj  the  vaginlform  bursa  of  the  tendons. 

2.  The  posterior  annular  ligament  of  the  carpus  extends  from  the 
outer  margin  of  the  radius  on  one  side,  to  the  pisiform  bone  and  palmar 
fascia  on  the  other.  It  forms  various  sheaths  for  the  different  extensor 
tendons,  by  partitions  sent  down  to  the  bones,  thus  forming  flbro- 
osseous  grooves,  lined  by  synovial  membranes,  in  which  the  tendons 
play. 

The  fibroos  sheaths,  or  retinacula,  retaining  the  flexor  tendons  in 
their  places  on  the  palmar  side  of  the  digital  bones,  have  been  already 
described ;  they  are  also  lined  by  synovial  sheaths. 

APONEUROSIS  OF  THE  LOWER  LtUBS. 

The  lower  extremities  have  their  investing  aponeurotic  fasda, 
remarkable  for  its  strength.  It  invests  the  entire  limb,  with  the 
exception  of  the  toes,  and  gives,  besides,  numerous  sheaths  for  mosdes 
and  tendons,  sometimes  singly  or  in  groups.  In  the  thigh  it  is  called 
the  fisscia  lata ;  in  the  leg,  Uie  aponeurosis  of  the  leg ;  in  the  foot,  the 
dorsal  and  plantar  aponeurosis :  it  is  one  membrane  ^roughout.  The 
tendons  of  some  muscles  are  attached  to  it,  such  as  the  tensor  and 
gluteus ;  it  transmits  many  partitions  to  the  bones  between  the  muscles, 
gives  origin  to  numerous  musculkr  fibres,  and  strengthens  the  cellular 
sheaths  of  the  vessels. 

Superiorly,  it  is  attached  to  Ponpart's  ligament,  but  it  divides  into 
two  layers  external  to  the  vessels,  and  in  this  way  is  formed  the 
crescentic  margin  or  duplicature,  and  the  layer  passing  behind  the 
vessels  to  join  the  inferior  edge  of  the  fiucite  transversaOs  and  iliaca. 
Some  view  the  cribriform  fascia  as  a  continuation  of  the  outer  layer. 

At  many  points,  as  at  the  crest  of  the  ilium,  tuberosity  of  the 
ischium,  &c.,  it  is  directly  connected  with  the  periosteum.  Like  the 
aponeurosis  of  the  upper  limb,  it  forms  intermuscular  septa  or  par- 
titions. The  sheath  it  gives  to  each  of  the  muscles  should  be  examined 
separately,  as  has  been  already  explained. 

On  the  dorsum  of  the  foot  the  aponeurosis  of  the  limb  is  distinct, 
but  thin,  as  in  the  hand.  The  plantar  fascia  is,  on  the  contrary,  of 
great  strength,  and  divided,  as  in  the  hand,  into  three  portions,  a 
middle,  external,  and  mtemal.  It  is  the  middle  or  centre  one  which 
shows  such  remarkable  strength.  Between  these  portions  intermm- 
cular  partitions  are  sent  upwards  towards  the  bones,  dividing  the 
muscles  from  each  other  by  sheaths  of  greater  or  less  strength. 

Opposite  the  middle  of  the  metatarsal  bones,  the  central  portion  of 
the  fascia  divides  into  five  portions,  which,  diverging,  and  further  sub- 
dividing, leave  space  for  the  passage  of  the  tendons,  vessels,  and  nerves. 
Each  of  these  processes  proceeds  to  one  of  the  toes,  and  terminates  by 
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being  attached  to  the  proximal  end  of  the  nearest  phalanx,  to  which 
they  are  attached  by  the  dorsal  termination  in  which  each  ends. 
Strong  tnuuverse  fibres  are  superadded,  binding  these  processes  to  eadi 
other. 


OF  THE  SETINACCLA  CONNECTED  WITH  THE  CRUBAL 

APONEUROSIS. 

These  retinacnla  are — 1,  the  so-called  anterior  annular  ligament  of 
the  tarsus ;  2,  the  internal  annular  ligament ;  3»  the  external. 

By  means  of  the  first  of  these,  the  tendons  of  the  tibialis  anticus, 
extensor  proprius  poUids,  extensor  communis,  and  peroneus  tertius, 
when  present,  are  bound  down  in  passing  from  the  leg  to  the  foot. 
The  bridge-shaped  ligament  is  formed  of  two  bands ;  the  upper  extends 
from  the  lower  end  of  the  fibula  to  the  lower  end  of  the  tibia,  to  both 
of  which  bones  it  is  attached.  The  lower  band  extends  from  the  lower 
end  of  the  tibia  to  the  upper  sur&oe  of  the  calcaneom,  thus  assisting  in 
binding  down  the  same  tendons. 

These  bands,  by  splitting  into  two  portions,  form  sheaths,  lined  by 
8]moyial  membranes.  Thus  the  tendons  pass  in  separate  compartment* 
olf  the  ligament.  The  anterior  tibial  yessels  and  nerves  pass  under 
the  same  ligament,  towards  the  dorsum  of  the  foot. 

The  internal  annular  ligament  is  the  retinaculwn  of  the  tendons  ol 
the  tibialis  posticus,  flexor  longus  digitomm,  and  flexor  proprius  longus 
poUicis.  The  posterior  tibial  vesseLs  and  nerves  also  pass  under  the 
ligament,  on  their  way  to  become  plantar. 

It  is  attached  to  the  inner  malleolus  and  to  the  calcanenm,  between 
which  osseous  points  it  forms  a  bridge. 

Nearest  the  malleolus  pass  the  tendons  of  the  tibialis  posticus  and 
long  common  flexor:  these  pass  in  one  groove,  afterwards  subdivided. 
Behind  them  pass  the  vessels  and  nerves,  and,  at  a  certain  distance 
behind,  the  tendon  of  the  flexor  longus  pollicis.  The  tendons  have 
synovial  bursse  developed  on  them  in  common  with  the  deep  sui&ce  of 
the  ligament. 

The  external  annnUr  ligament  is  the  strong  fibrous  band  which 
retains  in  their  place  the  tendons  of  the  peroneus  longus  and  p.  brevis 
mnsdes,  as  they  pass  behind  the  maJleoIos  extemus,  towards  the  foot. 
It  is  stretched  over  these  tendons,  from  the  malleolus  extemus  to  tha 
Qoter  surface  of  the  xalcaneum,  to  both  of  which  it  is  attached.  A 
synovial  bursa,  as  usual,  protects  the  tendons  of  the  ligament. 

The  fibrous  sheaths  binding  down  the  tendons  of  the  flexor  muscles 
proceeding  to  the  toes  differ  from  those  found  in  the  fingers  only  in 
size.  These  structures  require  merely  to  be  examined  in  order  to  be 
perfectly  understood.  They  are  crisp,  and  of  great  strength,  and  are 
protected,  as  well  as  the  tendons  they  enclose,  by  vaginiform  buisse,  quite 
analogous  to  those  existing  in  the  fingers. 
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ORGANS 

OF 

RESPIRATION   AND  CIRCULATION. 


THE  HEART,  LUNGS,  AND  THEIR  APPENDAGES. 

EXAMINATION  OF  THE  CAVITY  OF  THE  THORAX 
AND  ITS  CONTENTS. 
The  food,  afler  being  partially  digested  in  the  stomach,  passes  from 
that  cavity  into  the  small  intestines,  where  its  nourishing  portion  is 
converted  into  a  highly  animalised  liquid,  termed  chyle.  This  liquid 
is  absorbed,  or  taken  up  in  a  way  not  yet  well  understood,  by  numerous 
very  delicate  vessels  or  tubes  provided  with  perfect  valves.  These 
vessels  are  called  lacteals ;  they  form  a  portion  or  section  of  a  large  sys- 
tem of  vessels,  to  which  the  general  name  of  the  lymphatic  or  absorbent 
system  of  vessels  has  been  given.  The  use  of  the  lacteals  is  obvious, 
but  not  so  that  of  the  general  lymphatics  or  absorbents.  Be  this 
however  as  it  may,  they  imite  at  last  into  one  vessel  of  no  great  size, 
called  from  its  situation  the  thoracic  duct.  By  means  of  this  duct,  the 
chyle,  and  whatever  is  contained  in  the  lymphatic  sptem,  is  poured 
into  the  general  torrent  of  the  blood. 

The  circulation  of  the  blood  itself  is  carried  on  by  two  sets  of  ves- 
sels, veins,  and  arteries,  and  by  the  heart.  The  heart  is  the  centre  of 
the  circulation ;  it  is  placed  in  the  thorax,  which  will  be  described 
immediately. 

But  it  is  a  law  of  life  that  the  blood  requires  to  be  purified  by  being 
exposed  in  a  peculiar  way  to  the  action  of  the  atmosphere,  and  hence 
the  necessity  for  the  organs  of  respiration,  the  limgs.  These  also  are 
placed  within  the  thorax,  and  may  be  most  advantageously  examined 
at  the  same  time  with  the  heart. 

To  render  the  history  of  tlie  thoracic  viscera  at  once  practical  and 
svstematic,  I  shall  first  describe  the  mode  of  exposing  and  dissecting 
uie  contents  of  the  thorax,  adding  to  this  the  systematic  anatomy  of 
the  heart,  the  lungs,  and  their  appendages,  including  the  larynx  or 
organ  of  the  voice. 

THE  THORAX,  VIEWED  EXTERNALLY. 

The  interior  of  the  thorax  is  not  so  extensive  as  its  external  dimen- 
sions would  lead  one  to  suppose ;  this  is  owing  to  the  ribs  shutting  in 
as  it  were,  and  forming,  or  assisting  to  form,  the  hypochondria,  and 
thus  contributing  (though  indirectly)  to  form  a  part  of  the  abdominal 
parietes  likewise.     The  cavity  itself  ext€nd8  from  the  lower  part  of 
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the  neck  to  the  abdomen,  and  contains,  l,thelangs;  2,  the  plenne, 
two  in  number ;  3,  the  heart  and  pericardium ;  4,  a  considerable 
number  of  arteries,  veins,  I^phatics,  and  nerves,  either  belonging  to 
the  chest  itself  and  its  contained  organs,  or  passing  through  it  in  an 
upward  or  downward  direction;  thus  portions  of  very  important  organs 
are  found  within  it,  such  as  the  greater  part  of  the  gullet  or  oeso- 
phagus, of  the  aorta,  of  the  thoracic  duct,  &c. 

The  boundaries  are  as  follows: — Anteriorly,  the  sternum  and  costal 
cartilages ;  laterally  and  posteriorly^  the  ribs,  intercostal  muscles,  and 
dorsal  portion  of  the  spinal  column;  inferiorly,  the  diaphragm;  m/)^ 
riorly,  the  cavity  of  the  thorax  would  open  into  the  lower  part  of  the 
neck,  were  it  not  for  the  pleurae,  the  scaleni,  and  other  muscles,  and 
the  passage  of  the  trachea,  gullet,  and  large  vessels  filling  up  the 
rather  contracted  passage  called  the  superior  aperture  of  tibe  chest. 
Upon  the  whole,  now  that  the  extremities  are  removed,  the  thorax  will 
be  found  to  resemble  a  cone,  somewhat  truncated  above,  flattened 
behind,  expanded  below,  with  an  extremely  sloping  basis  (the  dia- 
phragm) towards  the  abdomen.  Through  the  superior  aperture  of 
the  thorax,  whose  boundaries  are  the  first  ribs,  and  their  cartilages,  the 
sternum  and  inter-davicular  ligament,  there  pass  the  following  parts : 
the  stemo-hyoid  and  thyroid  muscles,  the  vense  innominatse,  the 
phrenic  and  eighth  pairs  of  nerves,  the  sympathetic  system  of  nerves, 
the  anterior  branch  of  the  first  dorso-epinal  nerve ;  the  brachioHsephalic, 
left  carotid,  and  left  subclavian  arteries ;  and  the  superiOT  intercostal 
vessels,  the  trachea,  Uie  gullet,  the  thoracic  duct,  the  longi  colli  mus- 
cles, and  the  anterior  common  ligament  of  the  vertebral  column. 
Occasionally  also  may  be  seen  ascending  the  middle  thyroid  vessels. 
Through  the  inferior  or  base,  the  vena  cava  inferior,  and  the  gullet, 
the  aorta,  the  Uioracic  duct,  and  azygos  vein  pass  from  the  thorax  into 
the  abdomen,  but  behind  the  diaphragm.  The  boundaries  of  the  cir- 
cumference of  the  basis  or  inferior  aperture  of  the  thorax  are  anteriorly 
and  laterally  the  xiphoid  process  of  the  sternum,  the  cartilages  of  the 
seventh,  eighth,  ninth,  tenth,  eleventh,  and  twelfth  ribs,  and  behind, 
the  spinal  column. 

HETUOD  OF  OPENING  THE  THORAX. 

The  thorax  requires  to  be  opened  systematically,  and  the  following 
method  is  recommended : — Divide  the  cartilages  of  the  second,  third, 
fourth,  fifth,  and  sixth  ribs  on  each  side,  close  to  their  connexion  with 
the  ribs ;  likewise  the  intercostal  muscles  and  pleurse  in  the  same  line 
of  incision :  introduce  the  fingers  cautiously  into  the  opening  so  made, 
in  order  to  protect  the  diaphragm  inferiorly,  and  carefully  tear  through 
any  adhesions  which  may  exist  betwem  the  contained  organs  and  &e 
walls  of  the  thorax.  Divide  the  first  pair  of  intercostal  muscles  on 
each  side  till  within  about  two  or  three  inches  of  the  spine ;  next  saw 
the  ribs  a  little  anterior  to  their  anzles  so  as  to  allow  the  removal 
of  a  large  portion  of  the  walls  of  the  oiest ;  by  this  means  the  student 
exposes  the  interior  of  the  chest  most  favourably  for  forming  a  correct 
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idea  of  tlie  mechanism  of  the  interior,  the  position  of  the  langs,  and  the 
nature  of  the  partition  which  divides  the  diest  into  two  cavities  having 
no  communication  with  eacth  other.  As  soon  as  he  has  thus  removed 
a  sufficiently  large  portion  of  each  side  of  the  walls  of  the  chest,  leaving 
the  first  and  last  two  ribs  untouched,  the  student  may  proceed  to 
examine  the  pleurse,  and  the  form  and  position  of  the  lungs  themselves. 

THE  PLEUBJE. 

The  plenne  (two  in  number)  are  serous  membranes  investing  the 
interior  of  the  chest,  and  giving  a  partial  covering  to  the  lungs  ud  to 
other  organs  situated  within  the  cavity.  A  pretty  firm  cellular  sub- 
stance connects  their  external  sur&ce  to  the  intercostal  muscles,  the 
ribs,  the  lungs,  the  pericardium,  or  whatever  parts  they  invest;  on 
their  inner  surfiu»  they  are  uniformly  smooth,  thin,  and  as  it  were 
polished,  and  further  bedewed  with  a  aerosity,  as  all  serous  mem- 
branes are.  Each  pleura,  if  dissected  from  every  part  it  covers, 
would  present  an  empty  sac  without  an  opening  into  it ;  this  was  proved 
by  Mr.  Hunter.  The  older  anatomists,  not  understanding  this  mechan- 
ism, called  that  part  of  each  pleura  covering  a  great  part  of  the  lungs 
the  pleura  pulmonalia,  and  the  portion  connected  wiUi  the  ribs  pkvlra 
oostcUis ;  these  tenns,  as  conveying  inaccurate  ideas,  ought  to  be  dis- 
continued. The  plenrte  vary  in  thickness  at  different  parts,  as  the 
student  will  observe  on  dissection. 

It  will  be  proper  for  the  student  to  trace  each  pleura  in  the  follow- 
ing manner : — Proceeding  from  the  sternum,  the  pleursD  direct  them- 
selves outwards,  line  the  inner  surface  of  the  ribs,  their  cartilages,  and 
the  muscles  which  occupy  their  intervals,  separated,  however,  from 
the  latter  by  the  intercostal  vessels  and  nerves,  and  by  adipose  cellular 
tissue.  They  thus  advance  as  fiur  as  the  veitebral  column,  and  are 
reflected  inferiorly  over  the  diaphragm  where,  connecting  the  inferior 
lobe  of  each  lung  to  that  muscle,  there  is  a  process  of  pleura  caUed  the 
ligamcntum  latum  pdmonia ;  they  cover  the  thoracic  surface  of  the 
diaphragm,  and  superiorly  pass  under  the  upper  ribs,  behind  and  above 
which  they  form  a  cul-de-sac  for  lodging  the  summits  of  the  lungs. 
Towards  the  articulations  of  the  ribs  with  the  vertebrae  they  are 
Implied  upon  the  thoracic  nervous  ganglia  and  their  bnmdies,  and 
then  direct  themselves  over  the  lateral  parts  of  the  bodies  of  the 
vertebrae.  There  the  pleura  of  the  right  side  approaches  to  that  of 
the  left,  but  there  remains  between  them  a  narrow  and  irregular  tri- 
angular space,  named  the  posterior  mediastinum.  Anterior  to  this 
space,  the  pleurae,  though  very  close  to  each  other,  do  not  yet  come 
into  contact,  but  pass  to  the  sides  of  the  pericardium,  oovor  it  at  first 
over  a  small  extent,  and  are  reflected  over  the  posterior  part  of  the 
pulmonary  vessels  and  over  the  lungs  themselves,  covering  at  first 
their  convex  surface,  their  summit  and  base,  diving  deeply  into  the 
interlobular  fissures.  Thence  they  return  upon  their  plane  surface, 
the  anterior  part  of  the  pulmonary  vessels,  and  the  other  portion 
of  the  sides  of  the  pericardium,  at  the  fore  part  of  which  they  again 
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approach  each  other.  They  then  gain  the  posterior  surface  of  the 
sternum,  and  the  point  whence  we  have  considered  them  as  setting 
out,  intercepting  between  them  a  space  not  parallel  to  the  sternum, 
but  inclined  from  above  downwarcLs  and  from  right  to  left,  broader 
below  than  above,  very  narrow  at  its  middle  part,  named  the 
anterior  mediastinum.  The  pleurae  are  easily  detached  from  the 
sternum,  ribs,  intercostal  muscles,  and  sides  of  the  vertebral  column, 
but  are  united  in  a  more  intimate  manner  to  the  sur&oe  of  the  lungs, 
although  there  exists  between  them  and  the  parenchyma  of  the  organ 
a  rather  dense  membrane  composed  of  cellular  tissue.  They  are  con- 
nected in  a  loose  manner  with  the  anterior  and  posterior  parts  of  the 
lateral  surfaces  of  the  pericardium,  but  on  their  middle  region,  and 
opposite  the  pulmonary  vessels,  they  adhere  with  extreme  firmness. 

The  inner  surface  of  the  pleune  is  smooth,  polished,  moistened  by  a 
serous  fluid,  and  free  of  all  adhesion  in  the  natural  state.  By  boiling 
they  lose  their  transparency,  and  acquire  an  opaque  opaline  tint.  On 
the  sides  of  the  diaphragm  they  present  small  adipose  appendages 
(appendices  epiploicae  of  the  pleurte),  similar  to  those  described  as 
occurring  on  the  laive  intestine,  and  they  are  a  little  thicker  at  the 
posterior  surface  of  uie  chest  than  at  the  anterior.  By  inflammation, 
adhesions  may  take  place  anywhere  betwixt  the  smooth  surfaces  of  the 
parietal  and  visceral  portions  of  ihe  pleurae,  so  as  even  to  obliterate 
the  cavity  of  the  pleura.  Such  adhesions  afiect  the  consequences  of 
penetrating  wounds  of  the  chest,  favourably  in  some  cases ;  but  quite 
the  reverse  in  others.  The  arteries  of  the  pleune  come  from  the 
intercostal,  internal  mammary,  phrenic,  inferior  thyroid,  thymic, 
pericardiac,  and  bronchial  arteries.  The  veins  correspond  to  the 
arteries.  A  prodigious  quantity  of  lymphatics  is  perceived  in  these 
membranes,  but  no  nervous  filaments  have  yet  been  traced  in  them. 
The  student  will  by  this  time  have  remarked  that  there  must  exist  a 
space  between  the  right  and  left  pleune,  extending  from  the  internal 
surface  of  the  sternum  to  the  front  of  the  dorsal  vertebrae ;  this  space 
contains  the  pericardium,  heart,  &c.,  and  is  generally  called  mediaS' 
tinum,  or  mediastina,  for  there  are  two,  and  according  to  some,  three. 
The  best  mode  of  examining  these  cavities  intermediate  of  the  pleure, 
and  which  form  by  their  walls  a  partition  of  varying  breadth  across 
the  centre  of  the  chest  from  before  backwards,  is  as  follows : — 

Mediastina. — The  mediastina  are  three  in  number:  1,  the  an- 
terioTf  lying  behind  the  sternum  and  before  the  pericardium;  2,  the 
middle,  containing  the  pericardium  and  heart,  and  bounded  before  by 
the  anterior  mediastinum,  behind  by  the  posterior  one ;  3,  the  posterior^ 
lying  in  front  of  the  vertebral  column.  But  the  walls  of  these  cavities 
are  simply  formed  by  the  pleune  passing  backwards  firom  the  sternum 
to  the  spine. 

The  anterior  mediastinum. — Saw  the  sternum  across  in  the  lower 
part  of  its  body,  a  little  above  the  ensiform  process,  and  begin  to  raise 
it  up,  the  cartilages  at  the  ribs  having  been  already  cut  through.  As 
this  is  being  done,  the  pleurae  forming  the  right  and  left  walls  of  the 
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anterior  roediastinnm  must  be  cut  cautiously,  and  the  student,  looking 
in  below  tht*  sternum  as  he  raises  it  up,  will  see  a  cavity  gradually 
unfold  itself;  this  is  the  cavity  of  the  anterior  mediastinum.  The 
sternum  may  then  be  removed  in  this  way  altogether,  and,  the  region 
being  fully  t*Jt|)osed,  its  form  may  be  examined.  It  does  not  exactly 
follow  the  axis  or  direction  of  the  sternum,  but  inclines  to  the  leftside, 
owing  to  the  position  of  the  heart  and  pericardium  (the  right  wall 
being  nearly  straight,  and  the  left  descending  rather  to  the  left  side) ; 
broad  above,  behind  the  manubrium,  narrow  in  the  middle,  where  the 
pleurv  all  but  touch  each  other,  and  broader  again  below,  immediately 
above  the  diaphragm.  It  almost  forms  two  triangular  spaces,  the  base 
of  the  one  being  above,  that  of  the  other  below,  and  the  common  apex 
in  the  centre.  It  has  been  very  incorrectly  compared  to  the  letter  X, 
whereas  it  is  precisely  of  this  shape  )(.  On  the  inner  side  of  the 
manubrium  of  the  sternum  just  removed  the  student  will  find  the 
attachments  of  the  stemo-hyoidei  and  stemo-thyroidei  muscles,  and 
some  remains  of  the  tliymus  gland  lie  in  this  part  of  the  mediastinum ; 
likewise  a  few  lymphatic  glands,  and  much  cellular  substance :  laterally 
and  close  to  the  sternum,  the  internal  mammary  vessels  and  triangu- 
lares stemi  muscles. 

[TiiiANGULARis  Sterni.* — Arising  from  the  edge  of  the  ensiform 
cartilage  and  sternum,  up  to  the  articulation  of  that  bone  with  the  fourth 
cartilage,  by  means  of  ajwueurotic  fibres  which  are  prolonged  among 
the  fleshy  fibres;  thence  ascending  outwards  to  be  attached  by  so 
many  digititions  to  the  edges  and  inner  suiface  of  the  cartilages  of  the 
third,  fourth,  fifth,  and  sixth  ribs.  Covered  anteriorly  by  the  car- 
tilages of  the  four  last  true  ribs,  the  inner  intercostal  muscles,  and 
the  internal  mammary  vessels ;  the  posterior  sttrfaoe  rests  upon  the 
pleura,  and  in  a  small  part  of  its  extent  upon  the  diapluragm ;  its 
inferior  edge  or  base  is  contiguous  to  the  transversalis  abdominis.  In 
action  it  draws  the  cartilages  of  the  ribs,  tx>  wliich  it  is  attached,  back- 
wards, inw^ards,  and  downwards,  and  assists  expiration.] 

The  cautious  dissection  of  each  pleura  from  the  pericardium,  as  far 
back  as  the  root  of  the  lungs,  should  now  be  made,  and  the  dose 
adhesion  of  these  two  membranes  at  certain  points  (towards  the 
middle),  and  the  laxity  above  and  below,  cannot  fail  to  be  noticed. 
It  is  here  that  the  plcurs  are  thinnest. 

Middle  mediastinum, — This  cavity  is  easily  understood ;  it  contains 
the  pericardium,  heart,  and  a  portion  of  the  large  vessels,  on  its  outer 
side.  The  phrem'c  nerves  and  arteria  cornes  nervi  phrenici  may  be 
seen  lying  betwixt  the  pleuree  and  pericardium. 

The  posterior  mediastinum  extends  from  about  the  third  dorsal 

vertebra  to  the  tenth,  l^ehind  the  pericaixiium  and  in  front  of  the  spine. 

It  ought  to  be  examined  in  three  ways :  1,  from  the  right  side,  by 

drawing  the  right  lung  upwards  and  forwards  out  of  its  cavity; 

2,  from  the  left  side,  by  drawing  up  in  like  manner  the  left  lung ; 

*  I  have  preferred  repeating  the  aDAtomical  descrfption  of  these  muscles  to 
referring  the  student  to  their  history,  already  given  in  the  section  Myology. 
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S,  after  the  examination  of  the  heart  m  situ.  The  student,  having 
remoYed  that  organ  altogether,  may  then  examine  the  posterior  me> 
diastinum,  by  cutting  through  the  back  part  of  the  pericardium,  and 
dissecting  it  from  the  front  backwards  towards  the  spine.  He  thus 
cannot  fail  to  understand  the  mechanism  of  this  cavity.  Its  walls  are 
formed  by  the  pleurae ;  posteriorly  it  is  bounded  by  the  bodies  of  the 
dorsal  Tertebrse ;  anteriorly,  by  the  back  of  the  pericardium.  In  it 
there  lie  the  oesophagus,  the  descending  portion  of  the  thoracic  aoiia, 
the  eighth  pair  of  nerves,  the  thoracic  duct,  the  venfe  azygos  of  the 
Tight  and  lefl  sides,  the  splanchnic  nerves  towards  the  lower  part ; 
several  lymphatic  glands ;  the  division  of  the  trachea  inferiorly,  and  the 
commencement  of  the  bronchial  tubes.  The  course  of  these  important 
parts,  and  their  connexion  with  each  other,  will  be  best  understood 
after  the  dissection  of  the  heart  and  pericardium ;  but  the  student  may, 
previously  to  the  complete  examination  of  the  contents  of  the  pos- 
terior m^iastinum,  dissect  and  examine  that  cavity  on  both  sides. 

First,  on  the  right  side ;  draw  the  right  lung  out  of  its  cavity,  and 
lay  it  over  towards  the  left  side ;  make  an  incision  through  the  right 
pleura,  close  to  the  root  of  the  lungs,  and  reflect  it  towards  the  ribs ; 
clear  away  a  little  cellular  substance  and  expose  the  following  parts : — 
The  CBsophagus ;  this  lies  close  to  the  front  and  mesial  part  of  the 
column ;  it  enters  the  thorax  from  the  neck  behind  the  trachea,  and 
to  its  left  side,  passes  under  and  behind  the  arch  of  the  aorta,  finally 
reaching  the  diaphragm,  through  which  it  passes  to  enter  the  stomach. 
The  orifice  in  Uie  diaphragm  through  which  it  passes  is  called  the 
aaophageal  orifice^  and  is  formed  anteriorly  by  the  cordiform  tendon, 
laterally  by  the  pillars  of  the  diaphragm :  posU>riorIy  the  decussating 
fibres  separate  it  from  the  aorta.  Whilst  in  this  course  the  eighth 
pair  of  nerves,  the  (esophageal  plexus,  and  cords  (portions  of  the  eighth 
pair),  are  united  with  it  by  cellular  substance;  inferiorly  it  dilates 
somewhat  before  joining  tlie  stomach.  The  student  should  distend 
the  gullet  with  air  to  have  a  good  view  of  it.  The  eighth  pair  of 
nerves  are  also  proceeding  towards  the  stomach,  and  pass  through  the 
diaphr^;m  by  the  same  opening  with  the  gullet,  the  left  nerve  an- 
teriorly, the  right  more  posteriorly. 

The  thoracic  duct  is  placed  to  the  right  of  the  gullet,  embedded 
in  cellular  and  adipose  membrane,  and  so  close  to  the  pleura  as  to  be 
very  often  removed  along  with  it  by  the  incautious  dissector.  Behind 
it  lie  the  right  intercostal  arteries  and  some  of  the  left  intercostal  veins, 
more  especially  a  small  portion  of  the  left  vena  azygos;  the  right 
azygos  vein  lies  close  to  it,  but  towards  the  right  side.  Although  the  full 
description  of  this  vessel  properly  belongs  to  the  absorbent  system, 
where  the  student  will  find  its  systematic  anatomy,  it  may  not  be 
amiss  to  offer  a  brief  account  of  it  here.  The  thoracic  duct  is  the 
great  terminating  vessel  of  nearly  the  whole  of  the  absorbent  system 
of  vessels,  including  lacteals  and  lymphatics.  It  commences  in  the 
Abdomen  on  the  second  or  third  lumbar  vertebra,  and  behind  the  aorta, 
by  a  dilatation  called  receptaculum  chyli;  contracting  in  calibre  to 
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about  the  size  of  a  crow-quill,  it  passes  from  the  abdomen  into  the 
thorax  by  the  aortic  opening  of  the  diaphragm,  gets  into  the  posterior 
mediastinum  to  the  right  side  of  the  aorta ;  it  then  ascends  between 
the  aorta  and  the  vena  axygos,  embedded  in  fat,  but  anterior  to  the 
intercostal  vessels,  as  already  mentioned.  Opposite  to  about  the  fifth 
doi-sal  vertebra  it  passes  obliquely  behind  the  gullet  and  arch  of  the 
aorta,  and  ascends  in  the  neck,  behind  the  left  jugular  vein  and  left 
carotid  artery,  as  high  as  the  sixth  cervical  vertebra,  thus  passing  from 
the  right  side  of  the  thorax  to  the  left  side  of  the  neck ;  it  next  bends 
downwards,  and  enters  the  left  subclavian  vein,  near  the  point  of  its 
junction  with  the  corresponding  jugular  vein.  The  thoracic  duct 
abounds  with  strong  valves,  allowing  the  contents  to  pass  only  in  one 
way,  that  is,  from  below  upwards ;  by  opening  it  low  down  in  the 
thorax,  the  student  may  distend  it  with  air  blowing  from  below 
upwards ;  its  tunics  are  nearly  transparent,  although  they  have,  by 
some,  been  supposed  to  be  muscular. 

The  right  vena  azygos  (vena  sine  pari  ;  Eiut,)  is  also  found  in  the 
posterior  mediastinum  on  the  right  side.  It  commences  in  the  abdo- 
men by  a  branch  or  two  from  some  one  of  the  superior  lumbar  veins, 
or  from  the  inferior  cava  or  right  common  iliac  vein,  enters  the  thorax 
behind  the  diaphragm  by  its  aortic  opening,  covered  by  the  right 
pleura,  and,  running  up  parallel  with  the  thoracic  duct,  it  arches  for- 
ward opposite  the  ^ird  or  fourth  dorsal  vertebra,  over  the  root  of  the 
right  lung  and  right  bronchus,  and  opens' into  the  superior  vena  cava 
just  as  that  vessel  is  about  to  pass  through  the  fibrous  pericardium. 
In  this  course  the  right  vena  azygos,  like  most  of  the  deep  veins  of  the 
trunk,  has  no  valves,  and  may  be  injected  vrith  air  from  above  down- 
wards,  in  order  to  show  its  course,  and  the  branches  or  veins  which  pour 
their  blood  into  it.  These  are  the  bronchial,  oesophageal,  and  many 
of  the  intercostal  veins,  and  a  vein,  or  sometimes  two,  which  come 
from  the  left  side,  opposite  to  about  the  sixth  dorsal  vertebra,  viz.  the 
left  azygos ;  this  passes  behind  the  aorta  to  join  that  of  the  right  side. 

The  splainchnic  nerves  lie  somewhat  in  the  posterior  mediastinum, 
towards  its  lower  extremity.  These  nerves  are  merely  filaments  of 
communication  between  the  thoradc  ganglia  of  the  sympathetic  system 
of  nerves  and  the  great  abdominal  semilunar  ganglion  and  solar  plexus. 
They  commence  by  four  or  five  filaments  from  the  fifth,  sixth,  seventh* 
and  eighth  of  the  thoracic  ganglia ;  these  unite  to  form  a  single  trunk, 
which  passes  through  the  diaphragm  at  varying  points,  enters  the 
abdomen,  and  there  joins  the  semilunar  ganglion.  A  smaller  splanchnic 
generally  arises  from  the  tenth  and  eleventh  thoracic  sranglia;  its 
course  resembles  that  of  the  greater  splanchnic,  but  it  usuuly  joins  the 
renal  plexus. 

The  thoracic  ganglia  and  sympathetic  system  of  nerves, — These 
ganglia  will  be  found  external  to  the  posterior  mediastinum  and  pleura. 
There  is  usually  a  ganglion  opposite  to  the  head  of  each  rib,  and  a  fila- 
ment of  communication  with  the  one  preceding  and  the  other  following, 
thus  connecting  all  these  ganglia  invariably  with  each  other,  and  the 
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first  one  with  the  last  oeirical  eanglion  of  the  same  STstem  of  neires. 
This  last  thoracic  ganglion,  sending  a  communicating  filament  throogb 
into  the  abdomen,  behind  the  diaphragm,  connects  the  last  thoracic 
ganglion  with  the  first  lumbar.  I  have  found  this  connexion  invari- 
able. Contrary  to  the  opinions  of  Bichat  and  Haller,  the  sympathetic 
system  of  nerves  thus  enters  the  thorax  from  the  neck,  dose  to  the 
cervix  of  the  first  rib,  and  quits  it  by  passing  behind  or  through  the 
diaphragm,  but  usually  behind  the  internal  ligamentum  arcuatam, 
dose  to  the  inner  margin  of  the  psoas,  as  has  been  described.  The 
right  bronchial  tube  and  the  division  of  the  trachea  had  better  be 
examined  whilst  examining  the  lungs,  after  the  dissection  of  the  peri- 
cardium and  heart.  Besides  the  organs  already  described,  the  student 
will  find,  on  the  right  side  of  the  diest,  the  corresponding  aortic  inter- 
costal arteries;  between  the  intercostal  spaces,  also,  the  dorso-spinal 
nerves ;  and  in  the  upper  part  of  the  chest,  descending  over  the  neck 
of  the  first  rib,  the  subclavian  intercostal  artery.  Th^  vessel  supplies 
two  or  more  of  the  superior  intercostal  spaces.  The  anterior  branch 
of  the  first  pair  of  dorso-spinal  nerves  ascends  upwards  over  the  same 
rib  to  join  the  brachial  plexus. 

In  order  to  examine  the  posterior  mediastinum  on  the  left  side  of  the 
thorax,  raise  up  the  left  lung,  drawing  it  over  towards  the  right  side ; 
remove  the  pleura,  and  look  for  the  following  structures : — 1,  the  de^ 
Boending  portion  of  the  thoradc  aorta;  2,  the  left  vena  a2ygo8 ;  8,  the 
splanchnic  nerves ;  4,  the  thoradc  ganglia  of  the  sympathetic  and  tibeir 
communicating  filaments ;  5,  the  left  dorso-spinal  nerves ;  6,  the  left 
intercostal  arteries  and  veins.  The  description  of  all  these  parts 
(excepting  the  aorta  and  left  vena  azygos)  resembles,  with  but  trifling 
dififerences,  that  of  the  analogous  parts  on  the  right  side,  and  need  not, 
therefore,  be  repeated.  The  aorta  and  left  vena  azygos  require  a 
separate  brief  description  at  this  stage  of  the  dissection.  The  descend- 
ing portion  of  the  thoradc  aorta  enters  the  posterior  mediastinum 
about  the  left  side  of  the  third,  sometimes  the  fourth,  or  even  the  fifth 
dorsal  vertebra,  on  the  body  of  which  bone  it  not  unfrequently  makes 
a  distinct  impression,  and  descends  along  the  left  side  of  the  bodies  of 
the  remaining  dorsal  vertebrae ;  on  the  eleventh  and  twelftii  it  passes 
betwixt  the  crura  of  the  diaphragm  into  the  abdomen,  of  course  alto- 
gether behind  the  musde,  and,  losing  its  name,  is  called,  from  this 
point  downwards,  the  abdominal  aorta.  In  this  course  there  arise  the 
following  arteries  from  it:— 1,  the  bronchial  arteries;  2,  the  oesopha- 
geal; 3,  the  aortic  intercostals.  These  vessels  will  be  carefiilly 
described  in  the  Section  on  the  Arteries. 

The  left  vena  azygos  arises  in  the  abdomen  from  some  one  or  other 
of  the  lumbar  veins ;  like  those  of  the  right  side,  it  has  no  valves. 
The  lower  intercostal  veins  generally  contribute  to  fonn  it ;  and  there 
is  sometimes  a  descending  azygos  of  this  side  collecting  the  upper 
intercostal  veins ;  they  then  cross  behind  the  aorta  to  the  right  side, 
and  enter  the  right  vena  azygos  about  the  middle  of  the  chest.  It 
has  been  already  remarked  that  before  the  student  can  complete  his 
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view  of  the  posterior  mediastinum  and  its  contents,  the  pericardinm 
and  heart  must  be  dissected  and  examined.  In  this  examination  there 
are  two  •stages :  1,  the  examination  of  each  part  in  sittt ;  2,  the  removal 
of  the  heart  from  the  pericardium,  by  carefully  cutting  Uirough  its  great 
vessels  just  as  they  are  about  to  pass  through  the  pericardium.* 

The  Pericardich. — ^The  pericardium,  or  fibro-serous  envelope 
of  the  heart,  is  a  membranous  bag,  composed  of  two  lamins,  an  outer 
or  fibrous,  an  mner  or  serous,  which  envelopes  the  heart  and  the 
arterial  and  voious  trunks  which  issue  from  or  enter  it.  It  is 
lodged  in  the  middle  mediastinum,  above  the  central  aponeurosis  of 
the  diaphragm,  to  which  it  is  strongly  united.  Its  external  form  is,  at 
first  sight,  tliat  of  a  cone,  with  the  base  directed  downwards,  back- 
wards, and  to  the  right ;  but  when  freed  of  the  fat  in  which  it  is,  as 
it  were,  immersed,  it  is  found  to  be  exactly  moulded  upon  the  heart. 

Anteriorly f  the  pericardium  is  covered  by  the  pleura,  excepting  in 
its  middle  part,  where  it  corresponds  to  the  anterior  mediastinum  and 
to  the  thymus  gland,  and  by  intervention  to  the  sternum  and  cartilages 
of  the  last  stemo-costal  ribs  of  the  left  side,  from  which  it  is  separated 
laterally  by  the  fore  part  of  the  lungs.  Posteriorly,  it  is  of  very  small 
extent,  and  rests  upon  the  bronchi,  oesophagus,  and  descending  aorta. 

To  the  right  and  left  it  is  connected  by  cellular  substance  with  the 
pleurse,  the  phrenic  nerves,  and  the  internal  surfaces  of  the  lungs. 

Inferiorly,  it  corresponds  to  the  aponeurotic  centre,  and,  a  little  to 
the  left,  to  the  fleshy  fibres  of  the  diaphragm. 

The  outer,  or  fibrwis  membrane^  is  intimately  united  below,  and 
more  especially  around  its  circumference  with  the  aponeurosis  of  the 
diaphragm:  it  ascends  around  the  heart,  which  it  embraces  as  far 
as  its  base,  and  tliere  it  is  continued  to  a  greater  or  less  extent  upon 
the  great  trunks  of  the  vessels,  dividing  into  several  distinct  sheaths, 
whidi  accompany  them  to  a  certain  distance.  The  pericardium, 
therefore,  is  in  one  sense  not  perforated  to  allow  these  vessels  to 
pass,  as  many  anatomists  have  alleged ;  but  its  fibrous  lamina  loses 
itself  insensibly  on  their  walls,  and  even  seems  to  be  united  with 
them.  These  sheaths  are  eight  in  number;  one,  which  is  very 
short,  for  the  vena  cava  superior;  four,  still  shorter,  for  the  pul- 
monary veins;  one,  whidi  is  indefinitely  prolonged,  for  the  aorta; 
two  for  each  branch  of  the  pulmonary  artery.  The  vena  cava  in- 
ferior penetrates  the  diaphragm,  and  immediately  enters  the  right 
auricle  of  the  heart,  and  has  thus  no  fibrous  sheath.  This  membrane 
presents  the  greatest  resemblance  to  the  dura  mater  in  its  structure, 
only  it  is  not  so  thick.     Its  colour  is  pearly  and  aponeurotic.     Its 

*  Although,  in  accordance  -with  the  usual  description  of  authors,  I  have 
spoken  of  the  anterior  and  posterior  mediaatiuam  as  extendiog  up  as  high 
nearly  as  the  level  of  the  upper  port  of  the  manubrium  of  the  itemum,  yet. 
In  point  of  fact,  there  is  no  natural  division  of  the  cavity  lying  immediately 
behind  the  manubriiun  of  the  sternum ;  or,  in  other  terms,  it  is  the  pericardium 
and  heart  which,  properly  speaking,  separate  the  anterior  ttem  the  posterior 
mediastinum:  above  this  the  division  is  perfectly  artifldal  or  ideaL 
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fibres  are  sometimes  isolated,  often  collected  in  distinct  bmidles,  of 
variable  thickness  and  breadth,  irregularljr  disposed,  and  cross  each 
other  in  all  directions.  The  greater  number,  however,  ascend  ver- 
tically and  parallel  to  the  axis  of  the  pericardinm. 

To  examine  the  inner  or  serous  membrane  of  the  pericardinm,  the 
bag  must  be  laid  open  extensively  on  its  anterior  surface ;  in  this  way 
the  student  opens  the  cavity  of  the  pericardium,  by  cutting  through 
both  its  layers,  and  is  enabled  to  examine  and  trace  its  serous  layer. 
The  serous  membrane  has  a  much  more  extended  course  than  the 
fibrous  membrane,  as,  after  lining  its  inner  surface,  it  is  reflected 
over  the  heart  and  covers  it  entirely,  without,  however,  containing 
it  in  its  interior,  in  which  respect  it  is  similar  to  the  other  serous 
membranes  existing  in  joints,  and  liie  pleurae  in  the  thorax.  It  has 
always  appeared  to  me  that  the  fibrous  layer  is  interposed  between 
the  serous  layer  and  the  diaphragm.* 

Lining  the  parietes  of  the  fibrous  membrane  to  the  place  where  the 
latter  is  prolonged  upon  the  great  v^sels  of  the  base  of  the  heart,  it  is 
reflected  upon  the  aorta,  above  its  first  curve ;  to  the  left,  upon  the 
pulmonary  artery,  before  its  bifurcation ;  to  the  right,  upon  the  vena 
cava  superior,  about  an  inch  above  its  entrance  into  the  auricle,  and 
on  the  right  pulmonary  veins,  immediately  after  their  issuing  from  the 
lung.  It  covers  the  surface  of  all  these  vessels,  penetrates  into  their 
intervab  to  a  greater  or  less  distance,  and  invests  the  aorta  and  pul- 
monary  artery  in  their  whole  circumference,  excepting  the  place  where 
they  are  in  immediate  contact.  It  also  covers,  between  them,  the 
ductus  arteriosus,  or  the  ligament  by  which  it  is  substituted.  In 
the  place  where  this  membrane  is  reflected  the  separation  of  the 
two  laminae  of  the  pericardium  may  be  very  distinctly  seen,  a  per- 
oeptible  triangular  space  existing  between  them.  Having  arrived  at 
the  base  of  the  heart,  Uie  serous  membrane  proceeds  directly  from  the 
pulmonary  artery  over  the  ventricles,  and  from  the  vena  cava  over 
the  right  auricle.  On  leaving  the  aorta  it  is  prolonged  into  the 
depression  which  exists  between  that  artery  and  the  right  auricle, 
whence  it  also  directs  itself  towards  the  ventricles.  From  the  summit 
and  edges  of  the  heart  it  goes  to  its  posterior  surface  and  covers  it, 
ascends  again  to  its  base,  embraces  it  to  the  right  and  below  the  vena 
cava  inferior,  to  the  left  and  above  the  left  pulmonary  veins,  and  is 
reflected  over  the  posterior  part  of  the  fibrous  membrane.  This  mem- 
brane dives  into  all  the  irregularities  which  the  heart  presents  at  its 
sur&ce,  where  it  is  so  thin  and  transparent,  especially  upon  the  ven- 
tricles, that  it  becomes  very  diflicult  to  demonstrate  its  existence, 
excepting  in  the  places  where  it  is  separated  fi-om  the  fleshy  fibres  by 
adipose  tissue.  It  adheres  intimately  to  the  fibrous  membrane,  and 
can  only  be  detached  from  it  in  points  of  small  extent,  or  at  the  place 
of  its  reflection.  It  has  very  little  attachment  to  the  vessels,  and  can 
easily  be  raised  from  their  surface.     The  inner  surface  of  this  mem- 

*  M.  H.  Cloquet  thinks  that  the  serons  membrane  is  applied  directly, 
and  In  a  very  close  manner,  upon  the  aponeurosis  of  the  diaphragm :  to  me 
the  fibrous  membrane  of  the  pericardium  appears  complete  at  this  point. 
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brane,  which  is  eveiywhere  in  contact  with  itself,  is  smooth  and 
polished,  and  continually  moistened  hj  a  serous  fluid,  the  liquor 
pericardii.  This  liquor  may  amount  to  seTeral  ounces,  and  yet  not 
constitute  the  hydrops  pericardii.  The  arteries  of  the  pericardium  are 
very  small,  and  arise  from  the  thymic,  phrenic,  bronchial,  and  oeso- 
phi^^  arteries,  the  coronary  arteries  of  the  heart,  the  internal  mam- 
mary arteries,  and  the  aorta  itself.  Its  veins  correspond  to  the 
arteries,  and  partly  terminate  in  the  vena  azygos.  Its  lymphatic 
vessels  go  to  the  glands  whidi  surround  the  vena  cava  superior,  and 
the  origin  of  the  aorta.  Nervous  filaments  have  not  yet  been  traced 
into  the  substance  of  its  laminse. 

THE  HEART. 

The  heart  (cor)  should  first  be  examined  m  aitu,  all  its  parts 
named,  and  its  relative  position,  direction,  form,  &c.,  carefully  noted. 
The  following  description  may  be  read  over  before  the  student  com- 
mences cutting  into  any  part  of  it.  The  heart  is  the  centre  of  circula- 
tion; it  is  a  hollow  muscular  organ  of  an  irreguhir  conical  or 
pyramidal  form,  placed  obliquely  between  the  lungs,  inclined  forwards, 
downwards,  outwards,  and  from  right  to  lefl;  flat  posteriorly  and 
inferiorly,  convex  anteriorly  and  superiorly,  and  lodged  in  the  peri- 
cardium. Its  volume  varies  much  in  difierent  individuals.  Its  mass, 
compared  with  that  of  the  body,  is  very  small ;  but  in  general  it  is 
so  much  the  greater  the  younger  the  subject  is.  Although  it  is 
retained  in  its  position  by  the  pericardium,  the  mediastinum,  and  lai^ 
vessels,  its  situation  changes  every  moment  during  life,  because  its 
weight  drags  it  in  different  directions,  according  to  the  position  that 
is  assumed ;  and  it  must  also  be  slightly  aflected  by  the  motions  of 
the  diaphragm  and  the  different  states  of  inspiration  and  expiration. 

Its  anterior  sur&ce,  which  is  turned  a  little  upwards,  is  convex, 
and  presents  in  its  middle  a  groove  which  traverses  it  obliquely  from 
above  downwards,  and  from  lefl  to  right,  and  in  which  are  lodged 
the  anterior  coronary  artery  and  vein,  in  the  midst  of  a  considerable 
quantity  of  adipose  tissue.  The  portion  of  this  surface  which  is 
situated  to  the  right  of  the  groove,  is  much  broader  than  that  to  the 
lefl.     This  groove  marks  the  position  of  the  septum  ventriculorum. 

Its  posterior  surface  is  directed  downwards,  and  is  nearly  horizontal. 
It  is  flat,  and  rests  upon  liie  aponeurotic  centre  of  the  diaphragm, 
from  which  it  is  separated  by  the  pericardium;  but,  according  to 
Cloquet,  by  its  serous  membrane  only.  It  is  traversed  nearly  verti- 
cally by  a  groove  which  receives  the  posterior  coronary  artery  and 
vein,  and  which  joins  the  preceding  at  the  apex  of  the  heart.  The 
portion  of  the  posterior  surface  of  the  heart  which  is  to  the  lefl 
of  the  groove  is  much  broader  than  that  which  occupies  its  right 
side. 

The  right  margin  of  the  heart  is  at  the  same  time  inferior.  It  is 
thin  and  sharp,  longer  than  the  lefl,  and  rests  upon  the  diaphragm. 

The  left  margin  is  directed  backwards  and  upwards ;  it  is  obtuse, 
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njnuded,  very  thick;   the  poctcrior  caranuy  aiteiy  may  be  t 

llie  bate  of  the  heart,  which 
a  >itii>t«d  aboTf,  behind,  tad  ^'  >"'* 

ta  the  right,  sligbtiy  Inclined 
Irom  sbove  downwuiic,  uid 
from  left  to  right,  is  »paraled 
from  the  Tertebral  eolunin  by 
the  (orta  and  (Hophagui,  ind  ia 
connected  with  the  pericardium 
through  the  medium  of  ut«riea 
which  iuue  from,  and  of  veina 
which  go  to  It.  There  is  ob- 
■erred  opon  it  u  oblique 
CTDOTc.  which  IndicBtea  the 
junction  c>f  the  oariclea  and  ren- 

The  Jummit  or  «pei,  wt 
looka  forwirdi,  downwuila, 
to  the  left,  is  lodged  in  ■  nr 
of  the  tang  of  that  side,  and  car< 
Topouds  to  the  interval  of  thi 
cartilages  of  the  litlh  and 

er  whidi  the  pnlsatioc 

hei 
fait,     Clo* 

always  rather  to  the  right  side,  ia  a  deproaioD,  in  which  teimiDale 
the  sulci,  or  JTOOTH,  seen  upon  the  anlerior  and  poMerior  anr&cca  of 
the  heart.  Tbua  the  apei  of  the  heart  is  to  a  certahi  extent  bifid, 
more  so  in  some  indiTiduals  than  in  othen,  but  modi  laaa  ao  in  man 
than  in  certain  of  the  lower  animals,  as  in  the  dugong.  The  heart 
eausisti  of  four  cavities,  named  Ttntrictea  and  mriela.  The  two 
auricles  occupy  its  base,  or  its  superior  and  posterior  region,  the  two 
rentricles  ila  inferior  part.  An  auricle  and  a  ventricle  are  placed  to 
the  right,  and  to  the  left  the  aame  dispoeitlon  ia  obaerTed.  On  each 
side  the  auricle  commonicatea  with  the  corresponding  voitricle,  bat 
the  right  cavitiei  aeldom  communicate  directly  with  the  left  in  the 
natural  atale  after  birth.  In  the  right  cavities  then  is  foand  bla>4 
blood,  which  is  to  be  aubmilted  to  ths  action  of  the  air  in  the 
lungs,  la  the  left  there  is  found  red  blood,  which  has  already  under- 
gone thia  action.  The  circulation  of  the  blood  thraugh  the  heart 
may  readily  be  tniied  by  the  student  in  this  manner,  Brfore  laying 
open  any  of  the  cavities  of  the  heart,  blow  air  into  the  superior  vena 
cava,  and  compress  the  inferior  cava  as  it  passa  through  the  di^ihragm. 

■  Fte.  ItT  represenU  the  bean,  anterior  surface. 
ventriclD ;  a,  vena  cava  soperlor ;  /, 
of  Uie  brBc£l04*phaUc  anerr ;  i.  On 
Tj,  l*n  l«aui 


nrtace.— 0,  rMt  urkle ;  h,  rtaht 
otllHaRb  ofUKBonaik,  oifiln 
•anuDcaroIU;  ^  tbekflaoMi^ 
l*n  anrtck ;  d,  left  ventrida. 
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He  will  thus  distend  these  Teins,  the  right  auricle,  the  right  ventridey 
the  palmoiuuT  artery,  and  its  right  and  left  branches  proceeding  to 
the  longs,  and  thus  prove  that  uie  dark  blood,  proceeding  from  the 
body-  into  the  right  aaricle  of  the  heart  by  the  two  venae  cavse,  passes 
readily  from  the  auricle  into  the  ventricle,  and  from  the  ventricle 
into  the  pulmonary  artery,  and  through  its  ramifications  into  every 
part  of  the  lungs.  It  (the  Uood)  is  then  altered  by  exposure  to  the 
action  of  atmospheric  air,  and,  from  being  daric,  becomes  of  a  florid  red 
colour;  in  short,  from  being  venous  blood,  it  becomes  arterial,  or  is 
arterialized.  It  returns  from  the  lungs  by  the  right  and  left  pulmonary 
veins  (which  the  student  will  notice  at  the  root  of  the  lungs)  to  the 
left  auricle,  is  poured  by  it  into  the  left  ventricle,  which  again,  by  its 
violent  action,  drives  it  into  the  aorta  and  its  branches ;  and  in  this 
way  the  arterial  blood  reaches  every  part  requiring  nourishment,  to 
return,  again  altered  and  wasted  by  the  processes  of  nutrition,  through 
the  veins,  to  the  right  auricle  of  the  heart,  from  which  we  have  just 
traced  it.  This  is  the  double  circulation  of  the  blood  discovered  by 
Harvey* 

Rignt  auricle, — ^The  right  auricle  {Auricuh  dextra  seu  anterior) 
occupies  the  inferior,  right,  and  anterior  part  of  the  base  of  the  heart, 
and  rests  upon  the  diaphragm ;  its  form  is  very  irregular  and  difficult 
to  be  described;  transversely  elongated,  it  presents  its  greatest  breadth 
to  the  right  and  behind,  its  narrowest  part  before  and  to  the  left,  in 
which  l^ter  direction  it  is  prolonged  by  a  flattened  loose  appendage 
{proper  auricle),  terminating  in  a  point,  irregularly  dentateil  on  its 
edges,  and  placed  transversely  between  the  aorta  and  the  right  ventricle. 
It  is  in  general  wider  than  the  left  auricle. 

Its  outer  snr&oe  is  free  externally,  but  internally  it  is  united  with 
the  left  aaricle,  below  with  the  right  ventricle,  and  behind  with  the 
orifices  of  the  two  venie  cavae.  Anteriorly  it  is  surmounted  by  the 
appendage  mentioned  above.  Lay  open  its  interior  by  an  incision 
in  its  long  axis,  cautiously  avoiding  coming  too  near  the  orifice  of  the 
inferior  cava. 

Its  timer  surfSaoe  presents,  posteriorly,  at  its  upper  part,  the  orifice 
of  the  vena  cava  superior,  directed  obliquely  forwards  and  downwards, 
and  furnished  with  a  rounded,  thick,  and  fleshy  projecting  edge,  more 
distinct  and  stronger  posteriorly  than  anteriorly.  This  orifice  is  narw 
rower  than  that  of  the  vena  cava  inferior,  which  is  situated  below  and 
more  bdund  it,  and  whidi  is  directed  obliquely  upwards  and  inwards. 
These  two  apertures  are  very  close  to  each  other,  and  are  even  con- 
tinuous, by  a  portion  of  their  circumference.  In  this  common  portion 
there  is  sometimes  observed  a  more  or  less  distinct  tubercle  {tuberculwm 
Loweri),  which  is  merely  a  prominence  formed  by  fat,  or  by  a  fleshy 
bundle.  Near  the  orifice  of  the  vena  cava  inferior,  and  to  the  left  side, 
is  the  Eustachian  valve.  The  breadth  of  this  valve  varies  much  in  the 
adult,  but  it  can  never  entirely  close  the  aperture  of  the  vein ;  its  dimen- 
sions are  more  considerable  in  children,  and  especially  in  foetuses,  and 
it  becomes  gradually  obliterated  with  age,  so  as  to  be  very  indistinct  in 
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old  persons ;  its  position  is  nearly  Tertical,  and  its  fonn  semilnnar. 
Its  posterior  surfacet  which  is  directed  backwards,  to  the  right,  and 
upwards,  corresponds  to  the  cavity  of  the  vena  cava  inferior;  the 
anterior^  which  has  an  opposite  direction,  corresponds  to  the  cavity  of 
the  auricle;  its  free  edge,  which  looks  upwards  and  backwards,  is 
sometimes  reticiQar ;  it  is  more  or  less  concave,  but  is  always  very 
thin ;  its  right  extremity  is  connected  with  the  circumference  of  the 
vena  cava  inferior,  while  the  left  is  prolonged  upon  the  inner  wall  of 
the  auricle,  and  is  continuous  with  the  anterior  pillar  of  the  fossa 
ovalis,  of  which  we  shall  presently  speak.  Under  the  Eustachian 
valve,  and  above  the  entrance  of  the  ventricle,  is  the  common  aper- 
ture  of  the  coronary  veins,  which  is  also  furnished  with  a  semilunar 
valve,  the  valve  of  Thebesins,  broad  enough  to  cover  it  entirely,  the 
free  edge  of  which  is  directed  downward. 

2.  Anteriorly,  at  its  upper  part,  is  the  small  cavity  of  the  appendage, 
remarkable  for  the  prominences  which  are  formed  in  it  by  a  multitude 
of  fleshy  columns  {muKiuii  pectinati)  crossing  each  other;  and,  infe- 
riorly,  the  wide  aperture  by  which  the  two  right  cavities  of  Uie  heart 
communicate  (right  auricxilo-ventricular  opening).  This  aperture  is 
circular  when  the  heart  is  full,  elliptical  when  it  is  empty.  A  carti- 
laginous ring  surrounds  this  orifice. 

3.  The  outer  side  presents  nothing  remarkable  but  a  great  number 
of  irregular  prominences,  formed  by  muscular  bundles,  which  leave 
between  them  spaces  of  various  dimensions,  and  of  which  the  principal 
are  in  general  directed  from  behind  forwards.  These  prominences  are 
commonly  less  numerous  than  in  the  appendage. 

4.  Internally,  there  is  a  septum  separating  the  right  auricle  from 
the  left  {septum  cturicularum).  In  the  adult  it  presents,  under  its 
middle  part,  a  depression  (Josaa  ovalis  S.  vestigium  forammis  ovalis") 
which  is  more  distinct  above  than  below,  where  it  disappears 
insensibly,  becoming  continuous  with  the  vena  cava  inferior.  The 
surface  of  this  depression  is  sometimes  smooth,  sometimes  uneven 
and  reticulated.  It  does  not  appear  to  have  any  fixed  limit  behind, 
but,  anteriorly,  it  presents  a  kind  of  very  thick  semilunar  valve,  or 
annulus,  of  which  ^e  inferior  extremity  is  continuous  with  the  Eusta- 
chian valve.  By  its  inner  surface,  this  valve  corresponds  to  another 
valve,  whidi  projects  in  the  left  auricle,  and  forms  of  itself  the  bottom 
of  the  fossa  ovalis.  On  pushing  from  behind  forwards  the  handle  of  a 
scalpel  or  a  fine  probe  between  these  two  valves,  a  passage  is,  for  the 
most  part,  easily  obtained  from  the  right  auricle  into  the  left.  In  the 
space  occupied  in  the  adult  by  the  fossa  ovalis  there  is,  in  the  foetus, 
an  aperture,  the  foramen  ovate  (foramen  of  Botal),  which  sometimes 
remains  open  after  birth.  Its  use  is  to  transmit,  before  the  period  of 
birth,  the  blood  of  the  voia  cava  inferior  directly  into  the  left  auricle. 
There  are  observed,  moreover,  in  the  whole  extent  of  the  inner  surface 
of  the  right  auricle,  a  great  number  of  small  orifices,  not  furnished 
with  valves  (foramina  ThebesH),  which  are  supposed  to  belong  to 
the  veins  of  the  walls  of  the  heart. 
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The  right  ventricle  (ventriculm  dexter  aeu  anterior),  wider  and 
broader,  but  less  extended  in  length  than  the  left,  at  the  right  and 
anterior  part  of  which  it  is  situated,  has  a  considerable  resemblance 
to  a  triangular  pyramid,  of  which  the  base  is  turned  upwards  and 
bacicwards,  and  is  confounded  with  the  corresponding  auricle ;  it  has 
more  extent  on  the  anterior  suHace  of  the  heart  than  on  the  posterior. 

Open  this  ventricle  on  its  anterior  surface,  about  an  indi  below  the 
origin  of  the  pulmonary  artery,  introducing  the  fingers  of  the  left 
hand,  and  continue  the  incision  through  the  walls  of  the  ventricle,  so 
as  to  do  the  least  injury  possible  to  the  fleshy  columns  and  tendinous 
chords  which  are  felt  in  the  interior  of  the  ventricle. 

Its  anterior  and  outer  wall  is  rather  thin,  and  very  concave ;  the 
posterior  and  inner  is  formed  by  a  septum,  which  equally  belongs 
to  the  left  ventricle.  Their  thiclmess  is  unequal  in  the  difierent  parts 
of  their  extent ;  both  are  pretty  smooth  towards  their  base,  but  in  the 
rest  of  their  extent  they  present  a  great  number  of  muscular  bundles 
(ooltimna  ixumeoB),  which  vary  much  as  to  size,  length,  and  direc- 
tion ;  their  disposition  is  in  general  rather  irr^ular,  some  directing 
themselves  vertically  from  the  summit  to  the  base,  while  others  cross 
them  in  all  directions,  forming  with  them  a  confiised  net*  work.  Of 
these  columns,  from  three  to  eight  or  nine  are  much  larger  than 
the  others ;  thev  are  rounded,  and  differ  so  much  in  length  that  some 
of  them  resemble  mere  tubercles,  while  others  have  an  extent  of  nearly 
an  inch.  All  arise  from  some  point  of  the  walls  of  the  ventricle, 
direct  themselves,  becoming  larger,  from  its  summit  towards  its  base, 
and  tenninate  abruptly,  each  by  several  small  tendons  {chordae  tendinea) 
which  are  inserted  into  the  ^cuspid  valve,  diverging  sensibly  from, 
and  sometimes  anastomosing,  as  it  were,  with  eadi  other;  some  of 
these  tendons  are  bifurcated,  and  most  of  them  enlarged  at  their  ter- 
mination. Other  fleshy  columns  of  the  right  ventricle,  more  numerous 
than  the  preceding,  are  attached  to  its  walls  by  their  two  extremities, 
but  are  fitse  in  their  circumference.  Others,  again,  are  attached  to 
the  walls  in  their  whole  extent,  and  in  the  manner  of  pilasters.  These 
are  the  most  numerous  and  the  thinnest.  They  pass  in  all  directions, 
and  are  interhiced  with  each  other,  so  as  to  represent  a  net-work, 
leaving  between  them  depressions  differing  in  form  and  dimensions. 

The  base  of  the  right  ventricle  is  perforated  by  two  apertures ;  one 
of  these,  the  right  auriculo- ventricular  orifice,  which  is  situated  poste- 
riorly, is  separated  from  t^e  other  by  an  interval  of  about  an  inch, 
communicates  with  the  auricle,  and  is  furnished  with  a  membranous 
fold,  named  the  tricuspid  valve.  One  of  the  surfaces  of  this  valve  is 
turned  towards  the  walls  of  the  ventricle,  and  the  other  towards  the 
cavity  of  the  auricle ;  its  adherent  edge  is  attached  to  the  circumference 
of  the  orifice,  and  surrounds  it  without  interruption ;  its  free  edge  is 
connected  with  the  chordee  tendineiB ;  it  is  very  irr^^ular,  and  presents 
variable  intersections,  among  which,  however,  there  are  always 
remarked  three  of  larger  size  than  the  rest.  One  of  these,  which  is 
triangular,  longer  and  broader  than  the  others,  and  directed  upwards 
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and  forwards,  exactly  closes,  when  laid  down,  the  entrance  of  the  pnl- 
monary  artery.  This  Talve,  which  is  thin  and  transparent  in  its  whole 
extent,  heoomes  decidedly  thicker  at  its  free  edge,  for  the  attachment 
of  Uie  small  tendons  of  which  we  have  spoken.  The  other  aperture 
of  the  base  of  the  rentricle  is  of  smaller  size  than  the  preceding,  and 
leads  to  the  pulmonary  artery. 

The  PuLMONABY  Abteby. — The  pulmonary  artery  (Art.pultnch 
naris),  carrymg  into  the  lungs  the  blood  to  be  submitted  to  the  action  of 
respiration,  arises  from  the  upper  and  left  part  of  the  right  ventricle, 
within  which  its  orifice  is  surrounded  by  a  cartilaginous  ring,  marking 
the  limit  of  the  fleshy  fibres  of  the  heart ;  but,  externally,  these  fibres 
descend  upon  the  artery,  over  an  extoit  of  about  half  a  line,  in  this 
orifice  are  the  sigmoid  or  semUunar  valves,  three  membranous  folds, 
adhering  to  the  artery  by  their  whole  convex  and  inferior  surface,  and 
presenting  above  a  free,  horizontal,  and  straight  edge,  on  the  middle 
of  which  there  is  a  small,  prominent  tubercle,  of  a  fibro-cartilaginous 
consistoioe  {Corpusculum  Arantii),  They  are  in  contact  at  their 
extremities,  and  are  thin  and  transparent.  When  let  down  they  com- 
pletely close  the  artery  and  prevent  the  blood  which  it  contains  from 
returning  into  Uie  ventricle.  To  expose  these  valves,  and  likewise  the 
anterior  part  of  the  artery,  the  student  has  only  to  continue  the  incision 
he  previously  made  into  the  ventricle,  upwards  through  the  walls  of  the 
artery  as  high  as  its  division. 

The  pulmonary  artery,  slightly  dilated  at  first  (Sinuses  of  Valsahd), 
directs  itself  obliquely  upwards  and  to  the  left,  crossing  uie  course  of 
the  aorta,  anterior  to  which  it  is  at  first  placed,  and  to  which  it'is  united 
by  an  adipose  cellular  tissue.  It  then  places  itself  to  the  left  of  the 
aorta,  and  at  the  end  of  a  course  of  two  inches,  at  liie  height  of  Uie 
second  dorsal  vertebra,  it  divides  into  two  trunks,  one  for  each  lung. 

These  trunks  separate  from  each  other  almost  transversely,  and  at 
the  point  of  separation  there  ascends  from  the  pulmonary  artery,  to  be 
attached  to  the  concave  side  of  the  aorta,  a  rounded  cord  of  cellular 
tissue.  This  is  the  remains  of  the  ductus  arteriosus,  or  ascending 
middle  branch  of  the  pulmonary  artery,  in  the  fcetus,  by  which  branch 
the  blood  in  the  foetus  is  diverted  from  passing  into  the  lungs,  but, 
being  transmitted  directly  into  the  aorta,  is  thus  sent  through  the 
body.    The  cord  is  now  called  the  ligamentum  arteriosum. 

The  left  recurrent  nerve  {Ifervus  laryngeus  inferior),  a  branch  of 
the  eighth  pair,  will  be  found  pacing  around  the  arch  of  the  aorta, 
dose  to  the  left  side  of  the  ligamentum  arteriosum.  The  right  pul- 
monary trunk,  which  is  longer  and  smaller  than  the  left,  passes  trans- 
Tenely  behind  the  aoiia  and  vena  cava  superior,  forms  an  arch  which 
embraces  anteriorly  the  corresponding  bronchus,  reaches  the  lung, 
towards  the  upper  part,  and  divides  into  three  principal  branches. 
The  left  pulmonary  branch  passes  obliquely  before  the  aorta  and 
below  its  arch,  embraces  the  bronchus  of  its  side,  and  entering  the 
upper  part  of  the  root  of  the  lung,  divides  into  two  branches  only. 
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one  for  each  lobe  of  the  lung.  Once  entered  into  the  langs,  the  fini 
divisions  and  the  sncoessive  ramifications  of  the  pulmonaiy  arteiy 
accompany  the  bronchi  to  their  last  extremities,  mnltiplring  like 
them,  so  that  there  is  no  part  of  the  organ,  however  small,  whidh  does 
not  receive  twigs  from  them.  At  their  termination  these  minate 
twigs  are  suppc^ed  to  anastomose  with  the  roots  of  the  pulmonary 
veins,  and  with  the  bronchial  arteries  and  veins.  The  pulmonary 
artery  has  the  same  structure  as  the  aorta,  but  its  walls  are  weaker, 
and  it  partly  collapses  when  empty. 

The  pulmonary  veins  {VencB  jnUmonares)  are  supposed  to  arise 
from  the  extremities  of  the  pulmonary  arteries,  and  are  collected  into 
small  twigs  and  branches,  becoming  successively  larger,  which  accom- 
pany the  divisions  of  the  bronchi,  and  those  of  the  arteries,  it  being 
observed  that  in  general  the  venous  twig  is  placed  beneath,  and  the 
arterial  above,  the  bronchial  twig.  At  length  all  the  brandies  of  the 
pulmonary  veins  unite  into  four  trunks,  which  leave  each  lung,  two 
and  two,  at  the  middle  of  its  internal  surface,  and  penetrate  into  the 
pericardium. 

The  superior  right  pulmonary  vein  emerges  under  the  bronchus, 
directs  itself  obliquelv  downwards,  and  opens  into  the  upper  and  right 
part  of  the  left  auricle  of  the  heart. 

The  inferior  comes  from  the  lower  lobe  of  the  lung,  and  ascends 
obliquely  towards  the  inferior  and  right  part  of  the  same  auricle. 
They  are  both  difficult  to  be  exposed,  being  concealed  by  the  vena 
cava  superior  and  the  neighbouring  part  of  the  right  auricle. 

The  two  left  pulmonary  veins  follow  a  similar  course,  and  are 
merely  a  little  nearer  each  other.  The  pulmonary  veins  have  the 
same  structure  as  the  other  veins  of  the  body,  from  which  they  differ 
in  the  circumstance  that  during  life  they  contain  red  blood.  A  few 
fleshy  fibres  may  be  seen  on  their  outer  surface  derived  from  the  left 
auricle.  The8<*  veins  are  easily  found,  seeing  that  their  orifices  ter- 
minate in  the  left  auricle. 

The  left  auricle  {Auricula  sinistra  seu  superior),  situated  at  the 
upper,  posterior,  and  left  part  of  the  heart,  is  almost  entirely  con- 
cealed by  the  great  vessels  at  the  base  of  that  organ,  so  that,  at  first 
sight,  there  is  notliing  perceived  but  its  appendage  (proper  auricle), 
near  the  left  side  of  the  pulmonary  artery.  Its  form  is  somewhat 
cubical,  while  that  of  the  right  auricle  may  be  in  some  measure  com- 
pared to  a  segment  of  an  ovoid.  Its  capacity  is  about  a  fifth  less  than 
that  of  the  latter. 

Posteriorly,  it  rests  upon  the  vertebral  column,  from  which  it  is 
separated  by  the  pericardium ;  anteriorly  and  internally  it  is  united 
to  the  rest  of  the  heart.  From  its  inner  and  upper  part  there  is  seen 
rising  an  appendage  similar  to  that  of  the  right  auricle,  but  smaller 
and  directed  to  the  right ;  its  edges  are  equal,  but  its  form  is  tri- 
angular. It  may  be  laid  open  and  its  interior  examined  by  an  incision 
commencing  in  the  proper  auricle  and  extending  through  the  whole  of 
the  division  called  sinus  venosus. 


LEFT  VESTBICLK. 


*2.  Tbe  anterior  pnMDts,  twlow,  ■  wide  apertDre  leading  into  the 
left  TCDtrtclf,  uid,  atwre,  the  cavitf  of  the  appendage,  containing  much 
tewti- miacitii  peclinati  ihau  that  of  the  right  appeodage. 

3.  Tbc  right  IB  smooth  and  formed  by  tbe  int^nuricular  septum. 
There  i>  here  a  Knulunar  Talre   rornung   tbe  bottom  of  the  fbsaa 

4.  The  left  is  peribraled  by  tbe  two  correapoDding  pubnonary  Tdna, 
the  orifices  of  wliich  are  very  Dear  each  other,  aiM  tren  lometimea 

The  LErrVEirriaci.E{VenlriailutiiiHtter>mpotterior\uahlt\t 
narrower  but  looger  than  the  right,  and  Ihue  forme  the  apei  of  the 
organ.  lu  shape  ie  that  of  a  pyrwoid  a  little  fiattened ;  but,  as  its 
walli  ere  rery  thick,  it  never  preaents  the  same  (ailing  in  as  the 
oppoett*  Tentricle.  It  ihould  be  Uid  open  much  in  the  lune  way  ss 
the  right,  by  making  an  incision  into  its  fleshy  walls  sufficient  to  allow 
tbe  introduction  of  ■  finger  or  two,  and  cutting  cautiously  on  these, 

into  the  milnl  valve.  ^'*-  "'* 

Intcnuilly,  there  arc 
calnmnie  ctnae,  ei- 
miUr  to  those  of  the 
right    ventricle,    but 

irregularly    disposed. 

Two  of  tlieae   Heihy 

bundles,    which     are 

larger  ttian  the  othen,   > 

and  Itw  at  their  cir-  " 

cumfennce,  arise,  the 

one  before,  the  other 

behind,   and    a    little 

beneath     the    middle 

partofthewallsoftbe 

ventricle,    by  Mvenil 

distinct  and  smaller 

bundles,  ucend  obliquely  lowonls  the  hsse  of  the  heart,  and  t< 

by  a  roDDded  or  bifurcated  extremity,  from  the  eununit  of  which  pn>- 


•n«.is 


I  i  U  pouits  to  tbe  oriBn  of 
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ceed  a  nmltitude  of  very  slender  divergent  tendons,  frequently  cnMsing 
each  other,  which  attach  themselves  to  the  free  edge  of  the  mitru 
valve.  In  the  base  of  the  left  ventricle  there  are  two  apertures ;  one 
of  these,  the  left  auHcuUhventrictdar  orifice^  which  is  posterior  and 
laiger,  leads  into  the  auricle,  and  is  nearly  elliptical.  Like  that  of  the 
right  side,  it  is  surrounded  with  a  cartik^nous  zone,  and  furnished 
with  a  membranous  fold,  called  the  mitral  valve,  because  its  fr^e  edge 
is  divided  into  two  slips,  to  which  are  attached  the  chords  tendinec ; 
one  of  these  slips  is  applied  upon  the  mouth  of  the  aorta,  which  it 
almost  entirely  closes  when  the  ventricle  is  dilated.  This  valve  is 
thicker  than  the  tricuspid  valve,  and  frequently  contains  small  haid 
fibro-cartilaginous  tuberdes,  and  sometimes  even  bony  plates.  The 
other  aperture,  to  the  right  and  anteriorly  of  the  latter,  leads  into  the 
aorta;  here  there  are  three  semilunar  valves,  similar  to  those  at  the 
entrance  of  the  pulmonary  arteir.  Above  their  free  edge  the  orifices 
of  the  two  coronary  arteries  of  the  heart  are  seen.  This  orifice  of  the 
aorta  is  surronnaed  with  a  cartili^nous  ring,  forming  the  true 
boundary  between  the  tissue  of  the  heart  and  that  of  the  artery. 
Outside  the  semilunar  valves  the  walls  of  the  aorta  are  dilated,  form- 
ing three  prominences  (sinuses  of  Valsalva)  eztenially. 

Organisation  of  the  heart, — Ist.  Muscular  tissue  of  the  auricles. 
The  walls  of  the  auricles  are  much  thinner  than  those  of  the  ventricles. 
In  the  right  auricle  the  muscular  tissue  constitutes  a  pretty  thick 
layer  of  h>ngitudinal  fibres  towards  the  point  of  union  of  the  two 
vena  cavse,  where  It  is  separated  fr^m  the  serous  lamine  of  the  peri- 
cardium  by  a  considerable  quantity  of  &t.  In  the  rest  of  the  auricle 
this  tissue  only  presents  itself  in  the  form  of  thin  bundles  crossing 
each  oliier,  in  the  intervals  of  which  tiiie  serous  lamina  of  the  peri- 
cardium is  in  immediate  contact  with  the  inner  membrane  of  the 
cavity.  These  bundles,  although  smaller,  are  more  numerous  in  the 
appendage.  One  of  them  surrounds  the  orifice  of  the  vena  cava 
superior  in  a  circular  manner.  The  disposition  which  we  have  just 
pointed  out  causes  the  right  auricle  to  appear  transparent. 

In  the  left  anricle  &e  fleshy  layer  is  much  thicker  and  more 
uniform  than  in  the  right ;  the  muscular  fibres  seem  to  come  finom 
the  pulmonary  veins,  on  which  they  begin  to  appear  by  parallel 
bundJes  when  these  vessels  issue  from  the  lungs.  On  the  auricle 
itself  they  retain  their  original  direction  at  the  surface,  and  form  a 
transverse  plane ;  but  more  deeply  they  cross  each  other  irregularly, 
without,  however,  being  disposed  in  isolated  bundles,  as  in  the  risht 
auricle.  Between  the  ^o  auricles  the  muscular  tissue  forms  a  thicker 
and  more  uniform  layer,  from  which  results  the  inter-auricular  septum. 

2d.  Muscular  tissue  of  the  ventricles.  The  walls  of  the  right 
ventricle  are  rather  thin ;  a  uniform  fleshy  layer  invests  it  externally. 
More  deeply,  the  muscular  tissue  collects  into  bundles  disposed  like 
those  of  the  auricles,  but  stronger  and  more  numerous  •  several  of  these, 
detached  from  the  walls  of  the  cavity,  give  rise  to  the  columnae  camea. 

The  left  ventricle  has  much  thicker  walls  than  the  right;  its  super- 
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ficial  fibres  seem  directed  longitudinally  from  the  base  to  the  summit ; 
the  middle  fibres  are  intermingled  in  an  inextricable  manner;  the 
deeper  contribute  to  the  formation  of  the  columns  camese. 

3d.  In  the  septum  tiiie  muscular  fibres  of  the  right  ventricle  are 
interlaced  with  those  of  the  left,  forming  very  acute  angles.  They 
may  be  separated,  however,  so  as  to  divide  the  heart  into  two 
portions,  the  one  right  and  the  other  left.  * 

4th.  The  muscular  fibres  of  the  heart  are  extremely  numerous  and 
very  close  upon  each  other ;  their  red  colour  is  less  florid  and  darker 
than  that  of  the  muscles  of  locomotion ;  their  direction  is  very  difficult 
to  be  determined;  they  intermingle  with  each  other  without  any 
cellular  tissue  being  interposed,  as  happens  in  the  other  muscles,  to 
form  distinct  bundles.  But  al^ough  not  very  distinctly  arranged  in 
fiisciculi,  there  is  a  sufficiency  of  very  fine  cellular  tissue  amongst  the 
fibres  generally.  They  are  fleshy  in  their  whole  length,  the  internal 
columnee  alone  being  terminated  by  tendons. 

5th.  The  membrane  of  the  cavities  of  the  heart,  encUhcardium,  is 
considered  by  tiie  German  anatomists  as  composed  of  two  layers,  the 
deeper  elastic  one  not  extending  into  the  ventricles.  This  is  evidently 
continuous  with  the  membrane  which  lines  the  vessels  destined  for  the 
circulation  of  the  black  blood.  On  leaving  the  rense  cavse  it  lines 
the  whole  extent  of  the  auricle,  being  applied  upon  the  muscular 
bundles,  and,  in  their  intervals,  against  the  serous  lamina  of  the 
pericardium,  to  which  it  is  united  by  a  dense  but  spare  cellular  tissue. 
Beneath  the  vena  cava  inferior  it  is  folded  upon  itself  to  form  the 
Eustachian  valve,  and  afterwards  that  of  tiie  coronary  vein  of  the 
heart.  At  the  circumference  of  the  auriculo-ventricular  orifice  it  is 
separated  from  the  muscular  tissue  by  a  layer  of  thin  and  semi-fluid 
fat,  which  constitutes  the  white  zone  of  which  we  have  spoken. 
There,  also,  it  is  folded  upon  itself,  on  leaving  the  walls  of  the  organ, 
to  give  rise  to  Hxe  tricuspid  ralves ;  after  which  it  lines  the  whole 
ventricle,  becoming  excessively  thin,  introduces  itself  into  the  pul- 
monary artery,  forms  at  its  origin  the  tiiiree  semilunar  valres,  and  is 
continued  to  the  last  ramifications  of  tliat  vessel. 

6th.  Membrane  of  the  left  cavities  of  the  heart.  It  forms  part  of 
that  which  lines  the  walls  of  the  vessels  that  carry  red  blood.  It 
oonunences  at  the  extremities  of  the  pulmonary  veins,  lines  them  in 
their  whole  extent,  and  the  whole  cavity  of  the  auricle,  without  pre- 
senting any  fold,  and  penetrates  into  the  ventricle.  At  the  entrance 
of  the  latter  its  thickness  increases  a  little,  and  it  is  folded  upon  itself 
to  form  the  mitral  valves,  but  afterwards  becomes  very  thin.  It 
leaves  that  part  to  proceed  into  the  aorta,  and  thence  into  all  the 
arteries  of  the  body.  It  is  of  it  that  the  three  semilunar  valves  are 
formed  which  are  found  in  that  vessel  near  its  origin. 

The  arteries  of  the  heart  are  two  in  number,  rising  immediately  from 
the  aorta,  and  are  called  coronary.  The  coronary  vein  enters  the  rig^t 
auricle.  The  orifices  of  the  veins  of  Thebesius  are  seen  in  the  interior 
of  the  heart,  but  these  have  not  been  very  satisfiictorily  demonstrated* 
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oeed  a  multitade  of  very  slender  diyergent  tendons,  frequently  croanne 
each  other,  which  attach  themselves  to  the  free  edge  of  the  mitru 
yalve.  In  the  base  of  the  left  yentricle  there  are  two  apertures;  one 
of  these,  the  Uft  auriGuh^mtricular  orifice^  which  is  posterior  and 
larger,  leads  into  the  auricle,  and  is  nearly  elliptical.  Like  that  of  the 
right  side,  it  is  surrounded  with  a  cartik^nous  zone,  and  furnished 
with  a  membranous  fold,  called  the  mitral  valve,  because  its  free  edge 
is  divided  into  two  slips,  to  which  are  attached  the  chords  tendines ; 
one  of  these  slips  is  applied  upon  the  mouth  of  the  aorta,  which  it 
almost  entirely  closes  when  the  ventricle  is  dilated.  This  valve  is 
thicker  than  the  tricuspid  valve,  and  frequently  contains  small  hard 
fibro-cartUaginous  tubercles,  and  sometimes  even  bony  plates.  The 
other  aperture,  to  tiiie  right  and  anteriorly  of  the  latter,  leads  into  the 
aorta ;  here  there  are  three  semiltmar  valves,  similar  to  those  at  the 
entrance  of  the  pulmonary  artery.  Above  tlieir  free  edge  the  orifices 
of  the  two  coronary  arteries  of  the  heart  are  seen.  This  orifice  of  the 
aorta  is  surrounded  with  a  cartilaginous  ring,  forming  tiiie  true 
boundary  between  the  tissue  of  the  heart  and  that  of  the  artery. 
Outside  the  semilunar  valves  the  walls  of  the  aorta  are  dilated,  form> 
ing  three  prominences  (sinuses  of  Valsalva)  externally. 

Organisation  of  the  heart. — 1st.  Muscular  tissue  of  the  auricles. 
The  walls  of  the  auricles  are  much  thinner  than  those  of  tiie  vaitrides. 
In  the  right  auricle  the  muscular  tissue  constitutes  a  pretty  thick 
layer  of  n>ngitudinal  fibres  towards  the  point  of  union  of  the  two 
venae  cavse,  where  it  is  separated  from  the  serous  laminae  of  the  peri- 
cardium by  a  considerable  quantity  of  &t.  In  the  rest  of  the  auricle 
this  tissue  only  presents  itself  in  the  form  of  thin  bundles  crossing 
each  other,  in  the  intervals  of  which  the  serous  lamina  of  the  peri- 
cardium is  in  immediate  contact  with  the  inner  membrane  of  the 
cavity.  These  bundles,  although  smaller,  are  more  numerous  in  the 
appendage.  One  of  them  surrounds  the  orifice  of  the  vena  cava 
superior  in  a  circular  manner.  The  disposition  which  we  have  just 
pointed  out  causM  the  rieht  auricle  to  appear  transi^rent. 

In  the  left  auricle  ue  fleshy  layer  is  much  thicker  and  more 
uniform  than  in  the  right;  the  muscular  fibres  seem  to  come  from 
the  pulmonary  veins,  on  which  they  begin  to  appear  by  parallel 
bundles  when  these  vessels  issue  from  the  lungs.  On  the  auricle 
itself  they  retain  their  original  direction  at  the  surface,  and  fbnn  a 
transverse  plane ;  but  more  deeply  they  cross  each  other  irregularly, 
without,  however,  being  disposed  in  isolated  bundles,  as  in  the  right 
auricle.  Between  the  two  auricles  the  muscular  tissue  forms  a  thicker 
and  more  uniform  layer,  from  which  results  the  inter-auricular  septum. 

2d.  Muscular  tissue  of  the  ventricles.  The  walls  of  the  right 
ventricle  are  rather  thin ;  a  uniform  fleshy  layer  invests  it  externally. 
More  deeply,  the  muscular  tissue  collects  into  bundles  disposed  like 
those  of  ue  auricles,  but  stronger  and  more  numerous ;  several  of  these, 
detached  frt)m  the  walls  of  the  cavity,  give  rise  to  the  colunrnse  cameas. 
'  ^  ventricle  has  much  thicker  walls  than  the  right ;  its  super- 
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fidal  fibres  seem  directed  loi^tadmally  from  the  base  to  the  sommit ; 
the  middle  fibres  are  intermingled  in  an  inextricable  manner;  the 
deeper  contribute  to  the  fonnation  of  the  columns  camec. 

3d.  In  the  septum  the  muscular  fibres  of  the  right  ventricle  are 
interlaced  with  those  of  the  left,  forming  very  acute  angles.  They 
may  be  separated,  however,  so  as  to  divide  the  heart  into  two 
poiilons,  the  oue  right  and  the  other  left.  • 

4th.  The  muscular  fibres  of  the  heart  are  extremely  numerous  and 
▼ery  close  upon  each  other ;  their  red  colour  is  less  florid  and  darker 
than  that  of  the  muscles  of  locomotion ;  their  direction  is  very  difficult 
to  be  determined;  they  intermingle  with  each  other  without  any 
cellular  tissue  being  interposed,  as  happens  in  the  other  muscles,  to 
form  distinct  bundles.  But  although  not  very  distinctly  arranged  in 
ftsdculi,  there  is  a  sufficiency  of  very  fine  cellular  tissue  amongst  the 
fibres  generally.  They  are  fleshy  in  their  whole  length,  the  internal 
columme  alone  being  terminated  by  tendons. 

5th.  The  membrane  of  the  cavities  of  the  heart,  endo^carditan,  is 
considered  by  the  German  anatomists  as  composed  of  two  layers,  the 
deeper  elastic  one  not  extending  into  the  ventricles.  This  is  evidently 
continuous  with  the  membrane  which  lines  the  vessels  destined  for  the 
circulation  of  the  black  blood.  On  leaving  the  rents  cavse  it  lines 
the  whole  extent  of  the  auricle,  being  applied  upon  the  muscular 
bundles,  and,  in  their  intervals,  against  the  serous  lamina  of  the 
pericardium,  to  which  it  is  united  by  a  dense  but  spare  cellular  tissue. 
Beneath  the  vena  cava  inferior  it  is  folded  upon  itself  to  form  the 
Eustachian  valve,  and  afterwards  that  of  the  coronary  vein  of  the 
heart.  At  the  circumference  of  the  auriculo-ventricular  orifice  it  is 
separated  from  the  muscular  tissue  by  a  layer  of  thin  and  semi-fluid 
fat,  which  constitutes  the  white  zone  of  which  we  have  spoken. 
There,  also,  it  is  folded  upon  itself,  on  leaving  the  walls  of  the  organ, 
to  give  rise  to  the  tricuspid  valves ;  after  which  it  lines  the  whole 
ventricle,  becoming  excessively  thin,  introduces  itself  into  the  pul- 
monary artery,  forms  at  its  origin  the  three  semilunar  valves,  and  is 
continued  to  the  last  ramifications  of  that  vessel. 

6th.  Membrane  of  the  left  cavities  of  the  heart.  It  forms  part  of 
that  which  lines  the  walls  of  the  vessels  that  carry  red  blood.  It 
commences  at  the  extremities  of  the  pulmonary  veins,  lines  them  in 
their  whole  extent,  and  the  whole  cavity  of  the  auricle,  without  pre- 
senting any  fold,  and  penetrates  into  the  ventricle.  At  the  entrance 
of  the  latter  its  thickness  increases  a  little,  and  it  is  folded  upon  itself 
to  form  the  mitral  valves,  but  afterwards  becomes  very  thin.  It 
leaves  that  part  to  proceed  into  the  aorta,  and  thence  into  all  the 
arteries  of  the  body.  It  is  of  it  that  the  three  semilunar  valves  are 
formed  which  are  found  in  that  vessel  near  its  origin. 

The  arteries  of  the  heart  are  two  in  number,  rising  immediately  from 
the  aorta,  and  are  called  coronary.  The  coronary  vein  enters  the  right 
auricle.  The  orifices  of  the  veins  of  Thebesius  are  seen  in  the  interior 
of  the  heart,  but  these  have  not  been  very  satisfactorily  demonstrated. 
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The  coronary  yeioA  of  the  heart  have  Talves,  but  they  ate  rudimentary 
and  very  imperfect.  Its  lymphatics  are  numerous  and  go  to  the  lym* 
phatic  glands,  situated  before  the  arch  of  the  aorta  and  lefl  bronchus. 

The  cardiac  nerves  are  small  with  reference  to  tlie  size  of  the 
organ ;  they  come  from  two  sources : — 1st,  from  the  cervical  ganglions 
of  the  sympathetic ;  2d,  the  cardiac  filaments  of  ^e  pneumo-gastric 
Lastly,  a  portion  of  the  serous  lamina  of  the  pericardium  may  be 
considered  as  entering  into  the  composition  of  the  heart,  its  outer 
surface  being  invested  by  it  in  its  whole  extent.  Some  fiirther  re- 
marks respecting  this  important  organ  may  be  useful  to  the  student. 

Volume. — A  healthy  heart  should,  according  to  Laennec,  be  about 
the  size  of  the  closed  fist  of  the  individual ;  and  this,  though  a  coarse 
approximation,  is  tolerably  just.  If  enlarged  by  dilatation,  the  disease 
is  called  aneurism ;  if  enlarged  by  thickening,  it  is  called  hypertrophy ; 
if  much  diminished,  it  is  said  to  be  atrophied. 

We^ht. — The  medium  weight  of  the  empty  heart  is  about  11  ozs. 
in  man  and  9  ozs.  in  woman ;  the  atrophied  heart  is  sometimes  so  low 
as  2  ozs. ;  and  the  hypertrophied  may  occasionally  weigh  22  ozs. 

Measurements. — The  height  or  length  of  the  ventricles,  measured 
anteriorly,  is  about  3  inches  3  lines;  the  posterior  only  2  incfa» 
3  lines.  Its  circumference  at  the  base,  when  moderately  injected,  is 
about  10  inches. 

Fibrous  zones  of  the  heart. — These  zones  are  four  in  number, — 
1st,  auriculo-ventricular ;  2d,  arteiial. 

Each  auriculO'Ventricuiar  zone  is  a  kind  of  circle,  surrounding  the 
orifice  of  communication  between  the  auricles  and  ventricles.  It  is 
a  very  peculiar  structure,  but  was  well  understood  by  the  most 
andent  anatomists.  In  the  lefl  auriculo-ventricular  zone,  in. certain 
of  the  lower  animals,  there  is  frequently  a  bone  developed,  as  in  the 
ox,  deer,  &c.,  but  not  in  the  horse.  Galen  knew  these  facts  perfectly, 
and  his  successors  ventured  to  apply  them  to  the  anatomy  of  the 
human  heart,  but  in  Uiis  they  committed  a  great  error.  The  presence 
of  the  bone  in  the  auriculo-ventricular  zone  of  the  heart  in  ruminating 
animals  is  a  specific  structure,  and  not  a  pathological  phenomenon, 
as  M.  Cruveilhier  supposes.  It  is  present  in  the  calf,  &wn,  &c.  As 
it  is  absent  in  the  horse,  it  is  evident  that  its  presence  or  absence  is 
not  caused  by  any  necessity  for  strengthening  the  part  in  liie  larger 
animals,  else  it  would  be  present  in  all.  From  each  of  the  circles 
they  form  there  proceeds  an  expansion  of  the  same  nature,  occupying 
the  thickness  of  the  tricuspid  and  mitral  valves ;  and  into  these  fibrous 
circles  proceed,  directly  or  indirectly,  most  of  the  cordae  tendinen  of  the 
ventricles. 

2d.  Arterial  zones, — These  are  two  fibrous  circles  somewhat  less 
than  the  orifice  of  the  arteries  which  they  surround  at  their  junction 
with  the  heart.  From  these  zones  proceed, — 1st,  three  very  thin  but 
strong  prolongations,  filling  the  angular  intervals  of  the  festoons 
which  the  aorta  and  pulmonary  arteries  have  at  their  origins ;  2d,  three 
other  prolongations  to  the  sigmoid  valves  of  these  vessels.     The  pos- 


THE  AOBTA. 

terior  hilf  of  tbe  aortic 
tdrcle      ii     iotimBlcI; 

united  lo  botli  lariculo- 

thae  portA  maj  readJlj 
b«  B«en  by  [ajing  open 
the  orifices  of  the  great 

ceiJoTi  with  tbe  heart. 

It  ia  diffiodlt  to  de- 
scribe ti>  the  elemeotaiy 
■tudeat  tbe  count  of  tlie 
muscular  tlbree  of  tbe 
bean.  The  oalj  way, 
perbapa,  to  undentand 
them  i>  to  follow  the 
fibrea,  layer  b;  layer, 
in  an  oi'a  heart,  ^r 
it  has  bem  boiled  for 
«Teral  boon.  Tbe  foK 
lowing  itatemoit  hai  been  giTeo  bj  H.CruTei 
to  the  troth  ;— 

The  heart  it  firmed  of  (no  maicuiar  >(KS  costained  in  a  iAird, 
common  to  both  ventricles. 

All  the  moiculai  fibrea  of  the  heart  arise  from  the  Gbroui  lonea, 
BDd  all  terroiaate  in  theae  zooea,  Tbe  muscular  fudcnli  are  of  great 
length,  ascendinif  and  descending ;  they  are  dispoaed  in  ancceaaive 
lajers,  and  the  fibres  cross  each  other  at  right  aoglea  ;  they  may  also 
be  divided  into  common  and  prc[ier.  All  the  auperiicia]  fibres  are 
common  to  both  Teatricles;  Ihey  are  obliqoe  and  spiral  towards  the 

The  c/nue  of  the  sounds  of  the  beart  hat  been  much  diipated ;  it  is 
a  purely  physiological  question. 

The  AOBTA. — The  student  is  now  prepared  to  take  a  practical  riew 
of  the  COUTH  of  the  aorta  through  tbe  chest.  At  iU  origin  from  the  left 
ventricle  of  the  heart,  it  i>  covered  for  a  considerable  extent  by  the  pul- 
monary artery ;  it  aacends  obUquety  forwards,  and  to  the  right  aide,  to  a 
level  withthecartilegeofthe  second  rib.  Opposite  to  about  tbe  aecond 
dorsal  vertebra  it  leaves  tbe  pericardium,  and  sbortlf  after  proceeda 
Imnavenely  backwards;  it  neit  descends,  until  about  the  level  of  the 
fourth  doraal  vertebra,  from  which  point  it  follows,  as  has  been  already 
deacribed,  the  course  of  tbe  verteb™!  column,  but  rather  towarda  the 
left  aide.     The  portion  of  the  aorta,  from  its  commencement  to  tbe 

Fig.  IBI.— Tie  bMrt,  after  It  has  been  long  1ioU«l,toabo«  tbeurangemenl 
L.  ._._  .._.  ,y^y  „f  jj^  ip„  ventricle.-o,  the  left  venlrtde  i  fi,  the 


of  the  tletfay 

rigbl  ventricle;  c,' [HBfi 


aqrindniMiaerarDand  e,Unapuaa 
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l«rel  of  the  fourth  daratl 
Tcrtcbrft,  i«  oJIcd  the 
arch  of  tht  aorta,  and 
ia  ■ubdiiidfll  inU  three 
portions,  yii.—l,  an  u- 
cending;  2,  troniTene; 
'  3,  a  d«f«nding  portion, 
lie  fint  portion  i>  the 
longml,  lod  din  Iw  bwt 
Ken  by  cutting  awsy 
the  pulmonary  artfiy 
and  carefiillj  cleaning 
the  fiorta.  It  lies  chiefly 
within  the  periordium, 
and  ia  but  little  covered 
by  the  lerous  layer  or 
that  membrane.  It  it 
here  that  the  aorta  ia 
Teij  liable  to  ulcera- 
tion, and  consequent 
rupture  and  indden 
dfBlh,  caused  by  the 
tilli[^  of  the  pericar- 
dium with  blood. 
In  this  poaitioD,  alao,  the  itndent  vill  obaerre  ita  calibre  graiter 
than  in  the  other  part*;  the  orifices  of  the  coronary  artsriee  i  theaiauie* 
of  Valsalva,  or  Moi^^agni,  lying  eiterior  to  the  Hmilnnar  ralrea. 

The  Becondf  or  tranawrse  portion  of  the  arch,  is  chiefly  eitemal  to 
the  pericardium ;  above  it,  and  in  Iront  of  the  trachea,  it  gives  origin 
to  the  arteria  braduo-cephalica,  the  left  common  carotid  and  left 
■ubclavian  arteries.  If  another  artery  be  found  arising  from  this  part 
of  the  arch,  it  will  usually  happen  to  be  the  left  vertebral. 

The  third,  or  dacendiag  portion  of  the  arch,  is  remariiable  for 
occasionally  presenting  a  slight  contraction;  and  it  is  here  that  the 
aorta  htu  been  known  to  become  spontaneously  obliterated.  To  the 
commencement  of  this  portion,  but  on  ita  concave  side,  the  ligemenlnm 
arterioaum  is  usually  attached.  PsasiDg  through  Iwlow  the  arch  of 
the  aorta,  the  student  will  Bai  the  right  branch  of  the  pulmonary 
artery,  the  left  broncbui,  and  the  left  recurrent  nerve.  For  a  more 
particular  account  of  tlie  branches  of  the  aorta,  (he  student  may,  at  this 
stage  of  the  diwectiou,  consult  the  accoimt  of  the  Vascular  System. 

■FIg.lso.— a,a,b,Ihe  npeiltdal  or  transverse  flbre*.  fmnlflc  u  Inocmpteta 
Uyer,  more  nmnenms  near  the  bua  of  the  auriclei  a,  a,  a.  ami  opcmtaic  vi 
embraoe  the  veins  d,  l  and  lbs  anrlcniu  appendages  e.  ci  f.  b.  deeper  Isfer 
or  looped  Bbmoftbe  (enanndi;  d,  vena  cava  lajierlor ;  c,  pulmonai?  veins; 
g,  arteilsl  oriflcoa  of  polmonary  aitsry  ami  aoru  i  i,  *,  righl  and  left  ven- 


DEVBLOPMBKT  OF  BLOOD-VE6BEL8,  SI? 

DBVELOPMEST  OF  THE  HEAET  AMD  GREAT  BLOOD-VESSELS. 

In  the  embrjo  [be  he«t  But  sppem  m  «n  eloi^Wd  MC  or  tube. 
baTJng  two  veins  OHUiected  with  it  behind,  and  one  artemt  truok 
proceeding  from  it  in  front.     The  tube  Mon  f^.  ggj,* 

bendi,  or  becomeg  carved  on  itKlf.  ^_ 

The  heart  gradnilly  asniinea  more  and  mo™ 
the  form  of  the  heart  of  the  fiih ;  the  tobe  be- 
come! divided  into  three  compartment*,  aori- 
cular,  Teatricular,  and  the  arterial  bulb.     From    . 
the  arterial  bulb  five  Temels  ariK  on  each  side; 

tT  proceed  around  the  pharyngeal  cavity,  meet 


they  proceed  : 
in  &ant  of  th 

the  aorta,     j 


it  the  future  thon 


kt  this  period  the  h«Art  and  vessela 
represent  toe  structure  of  Gahei-,  the  bulb  ii 
permanent  in  the  fish,  together  with  the  vessel*  it 
gives  olTj  these  an,  iu  fact,  the  bisnchisl  veawla 
proceeding  to  the  gill).     In  man  all  is  altered. 

As  the  development  proceeds,  these  branchial 
arches  rapidly  disappear. 

The  nett  metamorphosie  is  the  subdivision  of 
these  three  cavities  into  sii,  Ihui  forming  two 
auricles,  tro  ventricles,  and  two  arteries,  the 
pulmonarr  and  the  aorta, — that  is  to  ssT,  the 
aepta  of  the  auricles  and  of  the  ventriclo  aiv 
formed,  and  llie  bulb  dlvidea  into  two.  The 
mode  of  formation  of  the  pulmonarj  vein  has  not  as  yet  been  care- 
flillj  determined,  nor  the  part  which  certain  of  these  arches  pUy  in 
respect  of  the  structures  present  In  the  fstus,  at  a  period  shortly  before 
or  jtiet  before  birth ;  these  I  maj  bere  describe. 


Even  alone  Ihej  prove  (tie  grenl  theory  or 
also  go  far  to  prove  unlfj  of  curn[«nltiDn  In  si 
poiaiT  and  hgadoiu ;  In  AiIim  ihe;  are  pern 
Their  vatifftt  maj  occaslonallj  be  discover 
of  fmalt  macougpailnce  lesdlnc  to  mbes  seer 


uiLIy  of  ornolxa 
■aljnals.    In  tu 


Tbej  close,  reopening  fn 


on  Itie  adult  oedc  bi  Otc  ibape 
log  s  UmpU  Snld.    TlKse  tiibea 

a  H  the  Uqnlil  hu  KxuDDUted 
;  csvering.  sboiilng  bj  this  that 


.  1S1.-A.  Heart  at 
iin  embfTO,  BKb  in 


1  coi  the  ventral  aqnct,  and  laid  open.  Heart  of 


;  I,  anrlcular  nortioa  of 
4,  oTKBlDg  leading  from  the  single  anrknUir  cavity,  t,  lo  tbe  single  teoErln 

B.  Back  vieKof  (he  samebeart  i  l,Uryni>nd  tradiea;  filnnpi  3,ventr 
......  i.._.     .    ..._.. ,^  deatendii^  ai 


btUKbes  of  the  poenmogastiic  M 
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mnoooB  tnbet,  or  caaals,  never  became  completely  obliteimted :  attemptB  made 

to  obliterate  these  canaUi  have  generally  failed.    It  is  soiBciently  cunbns  that 

this  pecnilarity  of  Btmctnre  seems  to  be  hereditary. 

When  M.  GeoCfruy  (St.  Hiiaire)  (mblUbed,  in  1081,  his 
Theory  of  the  Philosophic  Anatomy  of  the  Req)iratory 
Organs,  ih  whidi  the  metamorphoites  of  the  stnictares 
played  a  prominent  part,  I  objected  to  the  theory  on 
gronnds  btaed  partly  on  his  own  views,  pointing  oat  to 
him  that  the  plan  or  type  of  nature  in  the  oonstmcUmi  of 
the  respiratory  ^tparatus  of  all  *n<mRU  was  evidently 
doable ;  viz.  aqoatic  and  aerial ;  and  that,  sooner  or  later, 
as  in  the  generative  system,  it  woold  be  proved  that  in  the 
foetoa,  whether  of  man  or  animals,  the  roplratoty  oiigaos 
were  double ;  that  Is,  oompoaed  of  lungs  and  branchitt ; 
and  that  the  only  interchange  which  took  place  in  respect 
of  these  organs  was  merely  the  supprt$sum  of  tJte  one  er 
the  other,  aooonUng  aa  the  animal  waa  Intended  to  breathe 
air  in  water  or  as  air—ooua^ic  or  aerial^  at  the  retentkm 
of  both  sets  of  organs,  as  m  the  amphibia.t 

The  branchial  and  opercular  apparatus,  then,  is  not  a 
purely  idithyological  structure,  created  solely  for  the  fish, 
but  a  set  of  organs,  which  it  has  in  common  with  all 
other  animals,  man  included.  In  man  and  mammals  it 
remains  rudimentary,  or  wholly  disappears  in  the  adult 

state ;  In  flfihes,  on  the  oontranr,  it  is  fiilly  developed,  the  other  apparatus 

(lungs,  trachea,  etc)  remaining  m  them  rudimentary. 


FCETAL  CXBCULATION. 

Until  the  fourth  month  the  heart  of  the  fcetus  is  Bitoated  meaially 
and  vertically  in  the  chest.  At  this  time  the  apex  hegina  to  move 
towards  the  left  side. 

1.  For  a  time,  nearly  until  birth,  the  walls  of  the  yentrlcles  are  of 
equal  thickness.  On  opening  the  right  auricle,  it  will  be  found  that 
this  cavity  conrnmnicates  directly  with  the  left  by  the  foramen  ovale, 
and  that  the  Eustachian  valre  is  large  and  perfect.  The  result  is,  to 
direct  by  far  the  greater  port,  if  not  the  whole,  of  the  blood  which 
enters  the  right  auricle  of  the  fcetus,  towards  the  left  auricle,  instead 
of  passing  into  the  right  ventricle  as  in  the  adult. 

2.  The  pulmonary  artery  of  the  foetus  divides  into  three  distinct 
branches,  instead  of  two  as  in  the  adult.  The  third  branch  is  the  one 
it  sends  directly  into  the  aorta,  the  remains  of  which  I  have  already 
described  as  the  ligamentum  arterioeum.  The  ductus  arteriosus  joins 
the  aorta  on  the  concave  side  of  the  termination  of  the  arch,  and 
immediately  after  it  has  given  off  the  left  subclavian  artery.  It  is  a 
remarkably  strong  and  large  vessel,  with  thick  fibrous  walls  resembling 
the  bulbus  arteriosus  of  fishes. 

3.  The  common  iliac  arteries  send  off  in  the  fcetus  two  large  vessels, 

*  Fig.  168.— 0,  two  tubes  resulting  firom  the  division  of  the  arterial  bulb; 
8,  Fourth,  arch  of  the  left  side  remidning  as  an  arch  of  the  aorta;  4,  5,  great 
vesaels  arising  flnom  it ;  1,  s,  fifth,  pair  of  arches  sending  brandiea  Into  the 
lungs,  and  forming  the  right  and  leflTt  divisions  of  the  pnlmonaxy  artery ;  6,  Car- 
responding  part  of  left  arch,  forming  the  ductus  arteriosus 
^>roteua,  etc 
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tbe  placentAl  conl,  and 
are    Bappowd    to    ter- 
in  the  placenUl 


tufbv 


li  float  ii 


gnat  Teoona  aiooMS 
of  the  Dtenis  of  the  pa- 
rent. Iq  thcM  tuft> 
commence  the  tcimIb 
which  oltimatelir  form 
the  umbiliCBl  vein.  The 
leanl  m  foimed  entcn 
ialo  the  componlJDii  of 
the  DQibllical  cord,  and 
enl«ra  the  bodj  of  the 
f<Ktafl  b^  the  ombiLicua. 
Here  it  changei  itA  di- 
rection, or  retJier  leave* 
the    aocompanjing  ar- 


□pwirdi  towards  the 
liver  of  the  (ixlus,  join* 
tbe  voia  portie,  cou' 
tribating  to  fonn  the 

ginUB  of  the  porta.  From  thla  Rmni»  hnmediatelj  oppo«t«  to  the 
entrance  of  the  umbthcal  vein^  a  Uj^  veuel,  the  ductus  venosus,  pro- 
ceed! to  join  the  vena  cava  inferior,  direct.  Thus  the  Urijer  portion 
ot  the  blood  entering  the  tinnB  of  the  porta  may  reach,  bv  the  vena 
cava,  the  right  anriJe  of  the  heart,  without  passing  thnugh  the  liver 
of  the  fetus.  At  birth,  so  mod  as  the  child  breathes,  this  complex 
drcDlatioD  ceases.  The  ductus  vencsos  and  ligamentum  arteriosum  de- 
genenle  into  cellular  coids,  and  the  ductus  arterionu  and  umbilical 
rein  are  known  in  tbe  adult  b;  the  names  of  the  Itgamentum  teres, 
hepatis,  and  ligamentum  arteriasum,  alreadj  described,  but  the  foramen 
oiile  does  not  alwayi  close  completely,  and  1  have  seen  it  a>  distinctly 
open  in  an  adnlt  of  forty  years,  and  the  Enstachisn  vslve  as  perfect,  as 
in  the  lietus  at  the  lime  of  birth.  The  umbilical  arteries  shrink,  and 
are  reduced  to  cclluUr  cords;  they  figure  in  the  adult  as  ligaments  of 
the  bladder. 


*  Fig.  1S3  represents  the  fdetal  drcnlatlan. — a,  Ii 


Jel^n 
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THE  LUNGS  AND  THEIR  APPENDAGES. 

The  lungi  ^pulmones)  are  two  spongy,  cellular,  expansible  oi^ana, 
contained  within  the  cavity  of  the  Uiorax,  separated  from  each  other 
by  the  mediastina  and  the  heart,  partially  surrounded  by  the  pleone ; 
they  are  the  essential  organs  of  respiration. 

Although  the  lungs  are,  to  all  appearance,  separate  and  distinct, 
they  are  yet  i*eally  connected  with  each  other,  since  they  receive  the 
air  by  a  single  canal,  and  as  the  blood  is  transmitted  to  them  by  a 
single  vessel.  Their  volume  is  not  equal,  however,  but  on  account 
of  the  projection  of  the  diaphragm  on  the  rig^t  side  caused  by  the 
liver,  and  the  obliquity  of  the  mediastinum  to  tibe  left,  the  right  lung 
is  thicker  than  the  lef^  which  in  its  turn  has  a  greater  vertical  extent; 
the  lefl  lung  is  also  a  little  smaller  than  the  right.  The  volume  of 
the  lungs  is  exactly  proportioned  to  the  capacity  of  the  cavity  of  the 
thorax.  They  follow  the  motions  impressed  upon  its  walls,  against 
which  they  are  always  applied,  and  dilate  and  contract  like  tliem ;  nor 
does  any  vacuity  ever  exist  during  life  between  that  part  of  the  pleura 
which  covers  the  lungs  and  that  part  investing  the  walls  of  the  chest. 
It  is  here,  however,  i.  e.  in  the  so-named  cavity  of  the  pleune,  that 
water  sometimes  accumulates,  forming  hydro-thorax ;  and  purulent 
matter,  forming  the  disease  called  empyema ;  and  sometimes  even  air, 
as  in  pneumo-thorax ;  but  all  these  are  diseased  conditions  of  the 
or^ns. 

The  lungs  are  proportionally  much  lighter  than  the  other  organs ; 
they  never  sink  in  water  so  long  as  they  are  in  their  natural  state,  and 
this  lightness  depends  upon  the  air  which  penetrates  their  whole  tissue. 
In  infants  which  have  never  breathed  the  lungs  generally  sink  in  water. 
But  the  absolute  weight  of  the  lungs  varies  much  in  different  individuals, 
which  may  depend  upon  the  greater  or  less  quantity  of  blood  that  remains 
in  them  at  the  moment  of  death,  or  upon  a  larger  development.  It  is 
also  to  be  observed  that,  in  children  which  have  not  breathed,  the  lungs 
are,  with  respect  to  the  total  weight  of  the  body,  in  the  variable  relation 
of  55  or  70  to  1 ;  whereas  the  proportion  is  as  28  or  35  to  1  when  re- 
spiration has  taken  place.  The  act  of  respiration,  therefore,  diminishes 
tiieir  gravity  in  a  great  degree,  a  circumstance  which  it  is  of  importance 
to  know  with  reference  to  medical  jurisprudence.  The  colour  of  the 
lungs  in  the  healthy  and  adult  state  is  a  pale  yellowish  red,  more  or 
less  approaching  to  white  or  gray.  The  younger  the  subject  the  redder 
will  be  the  lungs.  This  tint  is  equally  observed  in  the  interior  and 
at  the  exterior  of  the  organ.  But  if  the  blood  happen  to  be  too  much 
accumulated  in  its  parenchyma,  the  colour  is  a  dark-red  or  purple, 
uniformly  diffused,  or  only  dispersed  in  patches,  which  proaucea  a 
marbled  appearance.  It  is  for  this  reason  that  the  lungs  are  always 
more  coloured  on  the  side  on  which  a  dead  body  has  lain.  The  reddish 
or  greyish  colour  of  the  lungs  is  interrupted  by  small  black  and  brown 
spots,  irreguUrly  dispersed  on  their  surface,  and  more  or  less  nnme- 
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rous :  they  are  exactly  defined,  and  in  general  affect  a  linear  form  ; 
they  are  seldom  isolated  from  each  other ;  some  are  entirely  super- 
ficial, others  penetrate  more  or  less  deeply  into  the  tissue  of  the  lungs, 
and  l^ere  are  some  which  seem  limited  to  the  pleura  or  membrane 
which  immediately  envelops  these  oi^gans,  in  the  substance  of  which 
they  also  occur.  Buisson  considers  them  as  analogous  to  the  lymph- 
atic glands  of  the  bronchi.  Of  the  solid  organs  of  the  body,  the 
lungs  are  those  which  have  the  smallest  density ;  they  may  be  com- 
pressed with  the  greatest  ease,  and  only  resume  their  original  state 
imperfectly.  Although  flexible  and  soft,  however,  they  have  a  tissue 
which  is  not  easily  torn.  The  form  of  the  lungs  is  not  very  easy  to 
be  described ;  it  may,  however,  in  a  general  manner,  be  likened  to  that 
of  a  cone,  having  its  base  directed  downwards  and  its  summit  upwards, 
and  flattened  internally.  The  ri^t  lung  is  divided  into  three  un- 
equal lobes,  by  two  oblique  fissures ;  the  left  presenta  only  a  single 
fissure,  and  consequently  has  but  two  lobes. 

Their  outer  sur&ce,  which  is  convex,  especially  behind,  and  nearly 
plain  anteriorly,  is  free  in  its  whole  extent,  and  corresponds  to  the  walls 
of  the  thorax,  from  which  it  is  separated  by  the  costal  layer  of  the 
pleurse.  It  is  smooth  and  polished,  and  constantly  bedewed  with  a 
serous  fluid.  On  the  lefl  lung  it  presents  a  fissure  which  descends 
obliquely  from  the  posterior  to  the  anterior  edge,  and  divides  the  organ 
into  two  lobes,  a  superior  and  anterior,  which  is  smaller,  and  a  pos- 
terior and  inferior,  which  is  larger:  this  fissure  nearly  penetrates 
through  the  whole  thickness  of  &e  organ.  A  similar  fissure  is  ob- 
.served  on  the  right  lung ;  but  in  it  the  upper  lobe  is  divided  into  two 
portions  by  a  secondarv  fissure  running  obliquely  downwards  and  out- 
wards, and  consequently  in  a  direction  the  reverse  of  the  great  fissure, 
and  which  varies  much  as  to  depth  and  extent.  In  the  two  lungs, 
the  upper  lobes,  which  are  large  above,  terminate  below  in  a  point, 
while  the  contrary  takes  place  in  the  lower  lobes,  which  are  always 
the  larger.  In  the  right  lung  the  middle  lobe  is  triangular,  presenting 
its  summit  outwards,  and  its  base  inwards,  and  it  is  smaUer  than  the 
other  two. 

The  internal  surface  (roots)  of  the  lungs,  which  is  plane  or 
slightly  concave,  to  accommodate  itself  to  the  shape  of  the  heart, 
corresponds,  posteriorly,  to  the  mediastinum  and  the  vertebral  column. 
About  the  middle  of  its  height  is  seen  the  insertion  of  the  bronchi 
and  pulmonary  vessels.  Its  anterior  two-thirds  are  contiguous  to 
the  pericardium  and  thymus  gland.  Anteriorly  to  the  roots  lie 
the  phrenic  nerves,  and  a  few  filaments  of  the  eighth  pair;  poste- 
riorly, the  pulmonary  plexus  of  the  same  pair  of  nerves.  The  dis- 
section of  the  roots  of  the  lungs,  a  little  anteriorly  or  posteriorly, 
consists  merely  in  stripping  off  the  pleura  and  removing  a  little  cellular 
substance;  when  this  has  been  done,  the  branch  of  the  pulmonary 
artery  proceeding  to  each  lung  will  be  found  superiorly  and  pos- 
teriorly; the  pulmonary  veins  below,  but  anteriorly  the  bronchial 
tubes  ue  superior  to  these,  more  especially  the  right  one. 

Y 
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The  anterior  edge  of  the  lungs  is  thin,  sharp,  especially  below, 
oblique,  sinuous,  more  or  less  uneven,  directed  obliquely  downwards 
and  forwards,  and  notched  on  the  left  side  only,  to  receive  the  point 
of  the  heart. 

Their  posterior  edge  is  thick,  rounded,  nearly  vertical,  and  lodged 
in  a  groove  which  the  ribs  form  on  the  sides  of  the  vertebral  column. 

Their  base,  which  is  slightly  concave,  rests  upon  the  upper  surfiuse 
of  the  diaphragm,  and  is  inclined  a  little  downwards  and  outwards  on 
each  side.  It  is  circumscribed  by  a  sharp  and  sinuous  edge,  which  is 
lo<iged  between  the  ribs  and  the  insertions  of  the  diaphn^gm,  and  on 
which  there  occurs  the  end  of  the  interlobular  fissure. 

Lastly,  their  summit,  which  is  narrow,  obtuse,  and  a  little  bulged, 
is  situated  generally  in  the  neck,  a  little  above  the  level  of  the  anterior 
part  of  the  first  rib. 

OBOANIZATION  OF  THE  LUNG6. 

The  tissue  of  the  lungs  is  very  complicated.  It  seems  essentially 
composed  of  prolongations  and  successive  ramifications  of  the  brondii, 
and  pulmonary  arteries  and  veins,  which  stick  together  in  all  their 
divisions,  and  are  sustained  by  a  very  fine  cellular  tissue,  so  as  to  con* 
stitute  a  series  of  lobules,  covered  and  united  by  the  pleurse,  and  inter* 
spersed  with  nerves,  vessels,  and  lymphatic  glands.  Reseissen  thou^t 
that  the  bronchial  tubes  terminate  in  air-cells. 

Proper  Tissue  of  the  Lungs. — We  have  already,  to  a  certain 
degree,  an  idea  of  the  intimate  structure  of  the  lungs,  as  we  know 
several  of  the  ox^^ans  which  enter  into  its  composition.     But  when  we 
come  to  consider  it  with  some  attention,  without  reference  to  its  con* 
stituent  parts,  we  find  that  it  is  divided  into  several  lobules  distinct 
even  at  the  exterior,  and  separated  from  each  other  by  small  whitish 
grooves.     They  are  especially  very  well  seen  on  tearing  the  tissue  of 
Uie  organ  after  it  has  been  boiled.    They  vary  much  as  to  volume  and 
form.     They  present,  in  general,  a  number  of  small  surfaces,  bounded 
by  prominent  angles,  and  present  in  their  intervals  a  loose,  filamentous 
cellular  tissue,  destitute  of  fat,  very  extensible,  and  capable  of  becom- 
ing emphysematous  with  the  greatest  ease,  either  during  life,  by  a 
rupture  ot  a  division  of  the  bronchus,  or  after  death,  by  insufflation. 
Each  of  these  lobules  is  divided  into  smaller,  without  its  being  pos- 
sible to  discover  the  precise  termination  of  this  division.    The  intimate 
structure  of  these  last  lobules  is  unknown.     Willis  asserted  that  they 
have  a  racemiform  arrangement  around  the  ramifications  of  the  bron- 
chi, which,  however,  does  not  appear- to  be  the  case.    It  is  only  very 
probable  that  they  are  formed  by  the  union  of  the  last  extremities  of 
the  bronchi,  vessels  and  nerves  which  are  distributed  throu^out  the 
lungs.   At  this  stage  of  the  dissection  the  student  should  get  permission 
from  thrae  who  may  be  dissecting  the  neck  to  examine  the  anatomy  of 
the  trachea  throughout  its  whole  course.    Let  him  first  remove  the 
great  blood-vessels  placed  over  its  lower  part,  and  clean  it  carefully 
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downwards  to  its  division  into  the  bronchi;  dissect  these  carefolly 
towards  eadi  lung,  presexring  as  well  as  he  can  the  bronchial  gland^ 
the  bronchial  arteries,  and  pulmonary  plexus  and  nerves. 

The  Trachea. — The  trachea  {Arteria  aspera  ;  windpipe)  is  a  cylin- 
drical, cartilaginous,  and  membranous  tube,  a  little  flattoied  pos- 
teriorly, placed  before  the  vertebral  colunm,  extending  from  the  lower 
part  of  the  larynx  to  opposite  the  second  or  third  dorsal  vertebra,  in 
the  posterior  mediastinum.  Running  along  the  median  line  of  the 
body,  symmetrical  and  regular  in  its  whole  extent,  slightly  mobile 
and  extensible,  the  trachea  has  a  uniform  diameter  of  fdwut  8  or  10 
lines,  which  varies  only  according  to  the  age  and  certain  individual 
peculiarities. 

The  anterior  side  of  the  trachea  is  convex,  and  covered  above  by 
the  thjrroid  gland,  inferior  thyroid  veins,  and  stemo-hyoidei  and 
stemo-thyroidei  muscles,  from  which  it  is  separated  by  a  layer  of 
loose  cellular  tissue.  Inferiorly,  it  corresponds  to  the  thymus  gland, 
the  left  vena  innominata,  the  arteria  innominata,  and  the  arch  of  the 
aorta.  Its  posterior  side  is  flattened,  covers  the  oesophagus,  and  a 
little  to  the  right  the  bodies  of  the  vertebrs,  owing  to  the  obliquity 
of  the  ossof^agus.  Laterally ^  it  is  continuous  to  the  commim  carotid 
arteries,  the  internal  jugular  veins,  the  pneumo-gastric  nerves,  and  the 
communicating  twigs  of  the  cerviod  ganglia,  which  are  separated  from 
it  by  a  mass  of  adipose  cellular  tissue.  Inferiorly^  the  trachea  bifur- 
cates, dividing  into  the  two  bronchi,  whicl)  are  distinguished  into  right 
and  lefl,  and  which  separate  from  each  other,  directing  themselves 
downwards  and  outwards  at  nearly  a  right  angle. 

The  right  bronchia  is  wider,  shorter,  and  more  horizontal  than  the 
left,  and  is  a  little  anterior  to  it.  It  penetrates  into  the  lung  opposite 
the  fourth  dorsal  vertebra,  is  embraced  in  its  course  by  the  curve  of 
the  vena  azygos,  and  by  the  arch  which  the  right  branch  of  the 
pulmonary  artery  forms. 

The  left  bronchus,  which  is  a  little  smaller,  but  longer  and  more 
oblique,  is  embraced  by  the  aorta  and  left  branch  of  the  pulmonary 
artery.  The  bronchi  enter  the  lungs  by  their  internal  sni£K»,  and 
divide  into  two  branches,  which,  after  a  very  short  course,  suIh 
divide,  and  thus  give  out  branches  becoming  gradually  smaller,  which 
take  all  kinds  of  directions.  These  ramificationB  seem  to  divide  the 
whole  tissue  of  the  organ  into  lobules,  separated  from  eadi  other  by 
cellular  tissue,  and  absolutely  exist  in  all  points.  It  is  extremely 
difficult  to  trace  them  to  their  termination.  Malpighi  thought  that 
they  end  by  rounded  and  membranous  vesicles,  which,  according  to 
Willis,  are  pedicellate.  Senac  imagines  the  lobules  of  the  lungs  to  be 
composed  of  polyhedral  vesicles,  the  sixth  of  a  line  in  diameter,  into 
each  of  which  a  twig  of  the  bronchi  opens.  But  it  appean  demon- 
strated, on  the  contrary,  that  the  divisions  of  the  bronchi  ultimately 
terminate  by  a  small  undilated  cul  de  sac,  and  that  it  is  from  the 
union  of  several  of  these  minute  t?ngs,  kept  together  by  the  cellular 
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tissue  m  vhidi  tliey  tm  immersed,  that  what  it  called  the  palmoQaiy 
lobule  multa. 

The  TdACBEl  lad  BltONCai  are  compoMd  of,— 1st,  cartilaginoiu 
ringi;  2d,  Diembraaei ;  3d,  arterial  and  renous  vessela;  4th,  Irmpb- 
aticsj  5th,  Derm',  6th,  macoiu  follirlea ;  Tth, bronchial  Clauds. 

lit.  The  Cariilagimnu  ringM  are  fmm  aiiteen  to  twenty  in  Domber: 
they  an  not  complete  ringB  in  iiiHn,beLDg  latemipted  in  their  poaterior 
third.  They  are  placed  horizontally  aboFe  each  other,  and  aeparaled 
by  narrow  membranous  interralA;  curred  upon  themselre^  and 
llattened  in  the  plane  of  their  direction,  they  have  all  the  aame  len^ , 
but  vary  aa  to  breadlb;  Iheir  form  approathes  that  of  a  xery  eloapitfd 
right-angled  triangle  when  they  arr  itretched  out ;  they  are  commonly 
thicker  at  their  middle  part  than  at  their  eitremities,  which  are  Bome- 
timeg  biiarcatcd.  By  Ihdr  contei  auriace  tliey  correapond  to  a 
librous  membnme,  and  by  the  concave  are  in  conneiion  with  a  mucooa 
"  unded  edges  give  attachment  tc  the  lint  of  these 


a,  and  project  a  litt 


on  Ihei 


*  Fig.  ia<p— poaterior  nnface  of  the  trachea  and  lung*. — a,  pottartot  surface 
{ Ibe  tncbea ;  b,  b,  palmmar;  itFlni ;  c,  the  lieut.  poiwriar  milKe ;  d.  i,  arch 
~  'he  aorta  i  /,  ff,  poaterior  convex  nulace  of  Ihe  Ino^ 


cricoid  cartilage ;  tb«  hat  ii  itill  broader,  and  veiy  different  from  Ibe 
oUien.  It  is  trianguUr,  and  ill  middle  part  ia  prolonged  inferiarlT, 
bending  a  little  backwsrdi,  to  aamdmodate  ilaelf  to  the  origin  of  tbe 
bronchi.  In  the  firat  ramifkationa  of  the  bronchi  the  cartilaginoiu 
rii^  are  entirely  limilar  to  those  of  the  traclKa,  only  thinner,  nnalJer, 
■nd  aomelimes  lonned  of  aeveral  piecea ;  but  in  the  aecondary  lamifi- 
cations  thej  are  nwrel/  amill,  irregular  graina,  varying  In  form, 
united  or  aepaiate,  which  gndnallj  dimuiiih,  b  aa  to  diaa[^iear 
entirelj  in  (he  ulthnate  diriiioiu  of  theK  canala.  The  colour  and 
connateoce  of  the  artila^es  of  tJie  trachea  and  broocht  are  the  aame 
aa  in  thoK  of  the  nr,  tlie  apertona  of  the  qoh,  Ac  Their  eLiaticitr 
ia  rery  remarkable,     Tltey  aeldom  oeaify,  even  in  the  moat  advanced 

2d.  Tbe  fibroia  or  ouier  membr/nu  romea  from  the  inferior  cir- 
cninference  of  the  cricoid  curtilage,  and  ii  prolonged  to  the  iaat 
eitremitiea  of  the  broncbi,  becoming  gradually  thinner  to  an  eiceuiTe 
degree.     It  ia  formed  of  longitadinal  and  puallel  Gbro,  of  which  the 


:,  left  bnudiitt ;  d,  Jooctfon  of  Ui 
1^  ilgbt  lima.  D|i|>er  lobe ;  I,  nUdle 
lobe ;  o,  Inniw  lobe. 
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more  superficial  are  reddish,  the  deeper  white.  This  membrane  alone 
forms,  posteriorly,  the  solid  surface  of  the  trachea,  which  gives  that 
canal  a  square  form  in  this  place.  Anteriorly,  it  is  continually  inter- 
rupted by  the  cartilaginous  rings,  which  appear  developed  in  its  sub* 
stiuioe,  and  it  only  sends  before  them  a  very  small  number  of  fibres. 
Externally  and  b^ind  we  observe  grannies,  varying  in  figure,  named 
mucous  follicles ;  their  excretory  ducts  traverse  the  whole  substance 
of  the  canal  to  open  upon  its  inner  surface  internally,  and  in  the 
intervals  of  the  cartilages,  to  the  mucous  membrane,  firom  which  it 
is  separated  by  a  multitude  of  other  smaller  granulations,  varying  in 
colour,  which  also  appear  to  be  follicles.  But  posteriorly,  it  is  im- 
mediately applied  upon  the  muscular  layer  attached  to  tlie  extremities 
of  the  rings,  composed  of  fibres,  passing  transversely  from  one  car- 
tilage to  another,  but,  contrary  to  the  assertion  of  Andral  and  others, 
it  forms  a  uniform  layer  between  the  mucous  and  fibrous  membranes. 
This  muscular  byer  is  best  dissected  from  the  inside.  These  fibres 
are  disposed  in  sooall  bundles,  and  form  a  perfectly  distinct  plane. 

The  nwoQiM  or  inner  membrane  is  a  continuation  of  the  membrane 
of  the  larynx,  and  extends  to  the  termination  of  the  bronchi.  Firm, 
reddish,  and  plicate  in  the  direction  of  its  length,  especially  at  the 
back  part,  where  it  is  applied  against  the  fibres  of  muscular  appearance 
which  we  have  just  noticed,  it  corresponds  in  the  rest  of  its  extent  to 
the  inner  sur&ce  of  the  cartihiginous  rings,  and,  between  them,  to  the 
fibrous  membrane.  It  has  in  general  little  adhesion  to  these  different 
parts.  Its  inner  surface  is  perforated  by  the  excretory  orifices  of  its 
mucous  follicles,  which  constantly  pour  out  a  rather  thick  and  not 
very  plentiful  fluid.  Its  organization  presents  nothing  reouurkable. 
To  examine  it,  the  trachea  must  be  cut  open  longitudinally  and 
anteriorly  from  near  its  commencement,  quite  to  its  division  into  the 
bronchi,  and  these  also  should  be  laid  open  in  the  same  direction. 

3d.  The  vessels  of  the  trachea  come  from  the  superior  and  inferior 
thyroid.  Its  nerves  are  furnished  by  the  pneumo-gastrio  nerves  and 
cervical  ganglia.  The  brondii  have  arteries  which  bear  their  name, 
and  which  arise  immediately  from  the  aorta;  they  are  commonly  two 
in  number,  a  right  and  a  left.  They  have  corresponding  veins,  which 
empty  their  contents,  the  right  into  the  vena  azygos,  the  left  into  the 
superior  intercostal  vein.  Their  nerves  are  supplied  by  the  two  pul- 
monary plexuses. 

The  wyroid  body  (glandula  thyroidea)  is  an  organ  respecting  the 
uses  of  whidi  we  are  totally  ignorant,  and  which  anatomists  tuually 
describe  afler  the  larynx,  on  account  of  its  situation ;  for  it  covers  the 
lower  and  anterior  parts  of  that  organ,  as  well  as  the  first  rings  of  the 
trachea.  This  body  exhibits  great  differences  in  its  size  in  difierent 
hidividuals,  and  at  different  ages  in  the  same  individual,  without  our 
being  able  to  assign  any  reason  for  such  differences;  but,  in  general, 
it  is  larger  in  the  child  than  in  the  adult,  and  in  ihe  female  than  in 
the  male ;  it  is  also  more  constant  in  its  form.  It  is  composed  of 
two  oval  lobes,  flattened  from  before  backwards,  thicker  below  than 
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abore,  and  bu  a  more  or  leas  obliqne  direction  in  different  individuals. 
These  two  lobes  are  sometimes  united  in  a  great  part  of  their  extent, 
but  in  general  are  separated,  and  onlj  connected  with  each  other  by  a 
transverse  cord,  more  or  less  broad  ^nd  thick,  named  the  isthmus  or 
middle  lobe  of  the  thyroid  gland.  From  the  middle  lobe  there  ascends 
not  unirequently  a  narrow  portion,  called  the  pyramidal  lobe ;  this 
ascends  upwards  on  the  sur&ce  of  the  thyroid  cartilage,  following  the 
course  of  the  muscle  named  the  levator  glandulse  thyroidee.  This  lobe 
is  rarely  wanting,  and  varies  in  almost  every  subject. 

The  anterior  surface  of  the  thyroid  body  is  covered  in  the  middle 
by  the  stemo-thjrroidei  muscles,  and  on  the  sides  by  the  latissimi  colli, 
omo-hyoidei,  and  stemo-cleido-mastoidei. 

Its  posterior  surfiioe,  which  is  concave,  is  connected,  by  a  filamen- 
totts  cellular  tissue,  with  the  larynx  and  the  first  rings  of  the  trachea ; 
it  also  covers  the  orico-thyroidei,  thyro-hyoidei,  and  constrictores 
pharyngis  inferiores. 

Its  posterior  and  lateral  edges  rest  upon  the  trunks  of  the  carotid 
arteries,  the  internal  jugular  veins,  the  pneumo-gastric  and  recurrent 
nerves,  the  communicating  cords  of  the  cervical  ganglia,  and  that  of 
the  left  side  only  on  the  cesophagus.  The  superior  thyroid  arteries 
run  along  its  upper  edge,  which  is  deeply  notched  in  the  middle. 

The  lower  edge,  which  is  convex,  is  in  like  manner  accompanied  by 
arteries,  and  gives  rise  to  large  veins. 

The  upper  extremities  of  its  lateral  lobes  are  lodged  between  the 
thyroid  cartilage  and  the  trunks  of  the  carotid  arteries ;  the  lower 
between  these  arteries  and  the  trachea. 

The  thyroid  body  is  not  contained  in  any  capsule.  The  cellular 
tissue  by  which  it  is  immediately  surrounded  seems  alone  to  supply  it 
with  an  envelope,  which  is  somewhat  dense,  and  never  contains  fat. 

The  proper  tissue  of  the  thyroid  body  is  soft  and  spongy.  Its  arteries 
come  from  the  external  carotid  and  subclavian  arteries ;  frequently  the 
arch  of  the  aorta  sends  a  separate  branch  to  it.  Its  veins  are  nume- 
rous, and  'accompany  the  arteries,  or  issue  from  its  lower  edge ;  its 
nerves  come  from  the  pneumo-gastric  nerves  and  sympathetic ;  its 
lymphatics  lose  themselves  in  the  jugular  glands.  It  is  this  body  or 
gland  which,  becoming  enlarged,  forms  bronchooele,  one  of  the  syno- 
nvmes  of  goitre.  The  number  of  large  vessels  proceeding  to  it,  whilst 
they  seem  to  warrant  a  conclusion  in  regard  to  its  physiological  use  in 
the  system,  contribute  to  render  its  extirpation  in  disease  a  hazardous 
operation.  Bronchocele  is  more  frequent  in  Britain  than  has  been 
supposed,  and  abounds  particularly  in  Newark  and  Wolverhampton, 
and  in  Derbyshire,  in  England,  and  in  some  parts  of  Roxburghshire,  in 
Scotland.  In  Derbyshin  it  is  so  common  that  the  disease  is  called 
the  •*  Derbyshire  neck." 

4th.  The  sympathetic  glands  are  very  numerous,  and  are  situated 
before  the  bifurcation  of  the  trachea,  around  the  bronchi,  and  even  in 
the  interior  of  the  lungs,  where  they  are  irregularly  disseminated. 
Their  form  presents  numerous  variations,  being  sometimes  oval  or 
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rouodKl,  Bomctinin  lobular,  and  Tarring  much  u 
■K  lodged  sbove  the  tischea,  Uh  iDtHller  in  th 
Tfadr  colouris  bluk  or  of  h  dark  browD  in  the  adult,  reddish  in  chil- 
dren. Their  tiuue  has  in  genenl  but  little  conslatence ;  when  cnuhed 
under  the  fingen  thev  stain  them  deeply ;  wbai  cut  directlj  icrov,  the 
trachea  remains  alwap  open. 

The  ThtMl's. —  The  Ihjroius  ia  sn  organ  whoM  bkb  are  nnknown. 
Ill  daicription,  however,  naturallj  enough,  cornea  to  be  coiuidered  in 
this  place.     Xo  eicretory  dui^  hai  ever  been  ditcovered  in  it. 

In  the  ftetua  thii  organ  eitends  nearly 
Fig.  IM.*  i^up,  ([|p  thyroid  body  to  the  ricinily  of  the 

._,-  dia|)hragm,  and  thui  occupies  the  greater 

port  ofthe  anterior  mediastiDum.  Gradu- 
ally dimuUBhing  with  age,  nhilit  the  other 
textures  incratse,  it  can  scarcely  be  seen  in 
the  adnlt, 

Behdid  it  are  situated  the  trachea,  the 
great  biood-iesaela,  and  the  pericardiam ; 
before  it,  the  tnonubriam  of  the  steniiuD 
and  lower  part  of  the  steno-thyroidei  mna- 
cles ;  by  ita  edgea  it  touches  the  pleurfc 
below. 

It  i»  notched  and  grooTed  anteriorly. 
A  thin  celtular  capatUt  proceeds  into  its 
interior,  lepaiBting  it  into  lobules,  and  thoe 
again  thov  Tcsiclea  filled  with  a  milky  and 
slightly  viscous  fluid;  these  cavities  ceem 
Ui  communicate  with  each  other.    Iti  arte- 
ries arise  fknn  the  inferior  thyroid,  intunai 
mammary,  bronchial,  mediaslinal,  and  peri- 
cardiac arteries,  and  are  pretty  nnmeroiu,  that  ia,  in  the  young  person, 
before  the  aee  of  ten  or  twelve.    A  few  nervona  litamenta  proceed  to  it 
from  the  eighth  pair,  the  phrenic  and  infiuioi  cervical  ganglia. 

The  Lartkx.— The  laryni  cannot  be  undeintood  merely  by  a 
dissection  of  that  larynx  which  appertains  to  the  heed  and  neck,  that 
the  student  has  just  dissected.  He  must  apply  to  his  anatomical 
teacher  for  the  following  peparationi, — the  oa  byotdea ;  a  dried  larjrni, 
with  the  upper  part  of  the  trachea ;  separate  specimens  (recently  pre 
pared  and  preserved  in  veak  alcohol]  of  the  individual  cartilf^es  enter- 
ing into  the  composition  of  the  Inryiu.  With  these,  and  a  careful 
diiuection  of  the  laryni  belonging  to  the  head  and  neck  he  has  just 
dissected,  he  will  readily  nuke  himself  master  of  this  organ,  which  no 
eilstii^  manual  of  practical  anatomy,  aided  by   the  dissection  of  a 
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single  laryox,  would  ever  enable  him  to  aooompliah.  Haying  pat  these 
preparations  before  him,  and  cautionsly  cleaned  the  larynx,  attached  to 
which  he  must  have  the  tongue  and  hyoid  bone,  let  him  commence  by 
re-examining  the  anatomy  of  the  hyoid  bones. 


Fig.  l«7.» 


Fig.  168.t 


•  The  larynx  commnnicates  snperiorly  with  the  pharynx ;  inferiorly, 
with  the  trachea.     The  pharynx  separates  it  from  the  vertebral 
column.     It  gives  passage  to  the  air  in  the  act  of  respiration,  and  is 
the  organ  of  the  voice. 
The  cartilages  of  the  larynx  are  nine  in  number. 

*  Fig.  167  represents  the  larynx,  trachea,  sod  bronchi.— a,  thyroM  osrtilsge ; 
6,  cricoid  cartikge ;  c,  c,  trachea ;  d,  left  bronchxis ;  e,  rigbt  bronchos. 

t  FIff.  168.— A,  cartilsges  of  the  larynx.— o,  thsnrokl  cartilage,  superior 
bom ;  &,  same  cartilage,  left  side  of  the  body ;  e,  inferior  or  deacendiDg  bom ; 
d,  indsora,  or  notch.— B,  a,  aiytenold  cartiiages.— C,  b,  cricoid  cartilage. 
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1 .  The  thyroid  oarlUayf,  compoKd  of  two  bnuid  Uhudc,  bnvjiig 
thug  somcUiing  of  the  form  of  s  ihield  ;  hence,  alto,  callel  iculifoTni. 
Thw  lutuun  give  rile  to  ■  projecting  ingle  snteriorly,  resdily  felt 
UDderthe  inlegnmeuU;  poiteriorly,  tfar  thyroid  cartilige  i*  quite  open, 
being  defective  here  ;  tba  aCemo'thpYiid,  it^nio-hyuid,  and  iuferior 
conitrktor  of  the  phuTni  an  attached  to  it.  Id  the  hollow  of  the 
rttiring  ti^le  are  sttaiJied  the  Itgameata  of  the  glottia  and  the  thjrth 
arjrtenoid  muiclei.  The  crico-ar^tcnoid  miuclei  an  iaserl«d  into  it 
iniaioTlj,  and  on  ita  ontcr  lide.  The  upper  edge  girtc  itltkchoieat  to 
tlte  Uiyro-hjoid  ligameut,  and,  together  with  the  pnalerior  margin, 
forma  the  aaceoding  cortiu ;  there  is  alto  an  ioferior  comu  on  each  tide, 
Tertopplog  the  cricoid  cartilage ;  the  CTicothjroid  ligament  attachea 


ita  inferior  edge 


Inferiorly.  it  ii  connertt 
the  trachea  bj  the  Bbi 


imawhat  the 
iplete  circle; 
be«i  alrfadf  iiated. 
u>  the  upper  ring  of 
I  membnme  of  tba 


caitilagei  reata  upon  II,  and  it  girea  at 

to  the  crioo-thjToidei,  orico-ai7t«noidei  pottka, 

and  lateralet. 

3  and  4.  The  aryttrtoid  eartilagtt,  two  in 
ntmiber,  reat  upon  the  cricoid  cartilage,  and 
are  of  a  pyramidal  shape,  the  apex  bfllDg 
placed  upwardi.  Posteriorly,  theygire  attach- 
ment to,  and  are  connected  with  each  other  by 
tbe  arytenoid  muadee ;  anteriorly,  they  gire 
attachnMnt  to  the  ligajnenta  of  the  glottla, 
or  tme  vocal  cordi ;  moreover,  the  crico-arytcnoidd  nioKles  are  at- 
tached  to  them. 

The  lummit  ii  aurmonntcd  by  a  small  oulilage  (5th  and  Cth  eoni- 
oala  laryngit),  and  from  their  nmunita  proceed  the  fold)  of  mucoui 
membisne  called  aryteno-epiglottic  folda.  All  theae  ortiUgea  hare  a 
homogeQeom  teitnre,  and  are  apt  to  become  oaseoui  In  aged  jierBOiia. 

T.  The  fpiglattit  i>  a  fibro-cartilage,  placed  at  the  bou  of  tba 
tongue,  with  whifh  it  in  connected  by  folda  of  a  mucous  membrane ; 
frenuia  epiglottidu,  Ita  tiieue  li  elastic,  the  baae  lupariorly,  apai 
interiorly.  Tbe  glands  of  tbe  epiglottii  lie  in  front  of  it.  In  general 
ita  poallioi]  is  vertical,  but  It  cbanges  and  becomes  borizontal  durii^ 
deglutiliDni  it  serrea,  therefore,  to  cover  and  protect  the  luperior 
aperture  of  the  larynx  during  the  deglutitloa  of  solid  sod  liquid  all- 
Ithai  two  surfacei.  a  lingual  azid  a  laryngeal. 


8  and  9.  The  a 


moartiiageiu 


II  cartilages,  of  a 


THE  LABTNX.  331 

angalor  fonn,  with  the  base  superiorly  and  apex  ioferiorly,  situated  in 
the  aryteno-epiglottidean  folds ;  their  use  is  to  support  these  folds. 
They  are  always  present,  bat  are  easier  felt  than  demonstrated. 
The  ligaments  of  the  larynx  are — 

1.  The  thyrohyoid  and  the  fibro-cartilaginous  ligament  of  the  great 
horn. 

2.  The  crioo-thyrotd  membrane.  It  is  this  ligament  which  is  opened 
in  Uryngotomy :  Uiere  are  also  ligaments  which  attach  the  small  noma 
of  the  thyroid  cartilage  to  the  cricoid,  and  a  synovial  bursa  to  facilitate 
motion,  and  others  which  attach  the  arytenoid  cartilages  to  the 
cricoid. 

3.  The  ikyro-arytenoid  ligaments,  which  can  only  be  seen  upon  the 
deeply  dissected  larynx,  are  called  the  inferior  or  true  vocal  coxds ; 
also,  the  inferior  ligaments  of  the  glottis. 

The  muscles  of  the  larynx  are  easily  dissected,  requiring  no  par* 
ticular  directions.  Clean  first  the  crico-thyroid,  next  the  crioo-ary- 
teooidei  postici,  by  removing  the  mucous  membrane  of  the  pharynx ; 
also  the  arytenoidei ;  cut  through  vertically  one  of  the  wings  of  the 
thyroid  cartilage,  but  in  such  a  way  as  to  avoid  injuring  the  salient 
angle;  this  wUl  expose  the  crico-arjrtenoideus  lateralis  and  thyro- 
arytenoideus  of  one  side.  The  crico>thyroidei  have  already  been  de- 
scribed. Each  arises  from  the  side  and  fore  part  of  the  cricoid  oar^ 
tilage,  and,  ascending  obUquely  upwards  and  outwards,  is  inserted  into 
the  lower  and  outer  surface  of  the  thyroid  cartilage,  leaving  between 
it  and  its  fellow  an  interval  occupied  by  the  crico-thyroid  membrane. 

Use, — ^To  approximate  these  cartihiges  to  each  other :  these  muscles 
are  Airther  remarkable  in  being  supplied  by  branches  of  the  superior 
laryngeal  nerves. 

The  crico-arytenoidei  postici  are  also  two  in  number ;  they  are  of  a 
triangular  shape,  and,  arising  extensively  from  the  cricoid  cartilage, 
are  inserted  into  the  base  of  8ie  arytenoid  cartilage. 

The  crico-arytenoideus  lateralis;  each  arises  from  the  side  of  the 
upper  circumference  of  the  cricoid  cartilage,  and  is  inserted  into  the 
outer  and  fore  part  of  the  base  of  the  arytenoid  cartilage. 

The  arytenoideus  is  a  single  and  verv  remarkable  muscle,  inasmuch 
as  it  crosses  the  middle  plane  of  the  body.  It  is  formed  of  several 
planes  of  fibres  having  different  directions,  henoe  the  names  of  oblique 
and  transverse  given  to  different  portions  of  it.  They  connect  the 
arytenoid  cartilages  to  each  other.  Finally,  this  muscle  is  invested 
anteriorly  and  posteriorly  by  a  mucous  membrane. 

The  glands  of  the  larynx  are,  1,  the  periglottis,  situated  anteriorly 
to  the  epiglottis ;  and  2,  the  arytenoid  glands,  lodeed  in  the  aryteno* 
ep^lottei  folds :  all  these  gUnds  are  extremely  small. 

The  mucous  membrane  of  the  larynx  may  be  studied,  1,  upon  the 
«itire  lanmx;  2,  upon  the  larynx  divided  posteriorly  by  cutting 
through  the  cricoid  cartilage  and  the  arytenoid  muscles  and  mucous 
membrane.  This  membrane  is  obviously  continuous  superiorly  with 
that  of  the  mouth,  and  inferiorly  with  that  of  the  trachea  and  lungs. 
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After  fonning  the  gIo6so-«piglottic  folds,  it  invests  a  portion  of  the 
epiglottis  and  penetrates  into  the  larynx,  fonning  superiorly,  between 
the  epiglottis  and  summits  of  the  arytenoid  cartilages,  the  aryteno- 
epiglottic  folds.  These  folds,  together  with  the  epiglottis  in  front, 
and  the  arytenoid  cartilages  and  muscles  behind,  constitute  the  si^- 
rior  aperture  of  the  larynx.  A  short  way  beneath  this,  within  the 
larynx,  are  the  fidse  yocal  cords,  or  superior  ligaments  of  the  glottis, 
formed  merely  of  mucous  folds,  and  covering  a  part  of  the  thyro- 
arytenoidei  muscles.  A  little  lower  down,  within  tiie  larynx,  are  two 
other  folds ;  these  are  the  two  rocal  cords,  or  inferior  ligaments  of  the 
glottis,  and  are  formed  of  the  thyro-arytenoid  ligaments  covered  by 
the  mucous  membrane.  The  space  between  these  ligaments  is  called 
the  glottis,  or  rima  of  the  glottis,  and  is  the  narrowest  part  of  all  the 
air-tubes.  It  is  of  a  triangular  shape,  and  liable  to  vary,  and  may 
sometimes,  no  doubt,  be  completely  closed  at  the  will  of  the  indi- 
vidual. On  each  side  of  the  larynx,  bounded  above  by  the  false  vocal 
cords,  and  below  by  the  true  ones,  is  a  depression  or  cavity;  these  are 
the  ventricles  or  sinuses  of  the  larynx.* 

The  mucous  membrane  lining  the  larynx  is  soft,  spongy,  continually 
moistened,  and  of  a  rose  colour.  The  arteries  of  the  larynx  are  fur- 
nished by  the  superior  and  inferior  thyroid ;  the  nerves  are  the  superior 
and  inferior  laryngeal  nerves  on  each  side,  branchesof  the  pneumo-gastric. 

THE  (ESOPHAGUS. 

The  oesophagus,  although  properly  belonging  to  the  digestive  oigans, 
will  be  best  described  in  this  place.  It  is  a  musculo-membranons 
canal,  extending  from  the  lower  part  of  the  pharynx  to  the  cardiac 
or  superior  orifice  of  the  stomach.  It  commences  opposite  to  the  fifth 
cervical  vertebra  (at  the  back  part  of  the  cricoid  cartilage,  which  may 
be  felt  in  the  living  body),  and  terminates  between  the  crura  of  the 
diaphragm,  and  consequently  in  the  abdomen.  At  first  it  is  mesial, 
but  gradually  inclines  to  the  left  side  a  little  lower  down;  but  in 
entering  the  thorax  it  becomes  again  mesial  about  the  upper  aod  back 
part  of  the  bronchi,  and  continues  so  until  it  leaves  the  tiiorax. 
Whilst  passing  into  the  abdomen,  it  once  more  inclines  a  little  to  the 
left  and  terminates  in  the  stomach.  A  loose  cellular  tissue  connects 
it  to  the  surrounding  parts ;  excepting  where  covered  by  peritoneum, 
it  is  very  firmly  fixed  to  the  diaphragm :  this  cellular  tissue  contains 
some  Ijrmphatic  glands.  The  gullet  may  be  subdivided,  for  the  sake 
of  its  more  carenil  examination,  into  two  portions,  viz.  a  cervical  and 

*  An  attempt  has  been  lately  made  to  establish  a  distinction  between  the 
terms  ^{oetti  and  rima  of  the  glottis ;  the  mperiar  aperture  of  the  larynm  they 
call  the  glottis.  Bat  there  can  arise  nothing  good  from  such  a  distinction,  and 
the  superior  apertnre  of  the  larynx  should  simply  be  allowed  to  retain  its 
name.  The  same  persons  seem  to  think  that  the  rima  of  the  glottis  and  the 
faiferlor  aperture  of  the  larynx  ore  synonymoas :  it  Is  rather  dUBcnlt  to  imagine 
how  a  nroctical  anatomist  coold  have  on^oimded  them  with  each  other. 
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thor(Mcic ;  the  third  portion,  or  abdominal^  being  too  short  to  merit 
attention  in  this  way. 

The  cervical  portion  has  relations  anteriorly,  to  a  certain  extent, 
with  the  lower  part  of  the  larynx,  the  left  half  of  the  trachea,  the  left 
inferior  thyroid  vessels,  and  the  stemo-thyroidei  muscles ;  and,  poste- 
riorly, with  the  great  anterior  vertebral  ligament  and  the  left  longos 
colli  muscle;  laterally  it  is  in  relation,  at  first,  with  the  common 
carotid  arteries  and  internal  jugular  veins;  and  afterwards,  on  the 
right  side,  to  the  trachea,  and  on  the  left,  to  the  recurrent  nerve  and 
carotid  artery  of  that  side. 

The  thoracic  portion  of  the  gullet  is  entirely  contained  within  the 
posterior  mediastinum;  in  front,  it  touches  the  trachea  and  left 
bronchus,  the  posterior  part  of  the  pericardium ;  posteriorly,  it  touches 
the  vertebral  column,  the  curve  of  the  vena  azygos,  the  thoracic 
duct,  and  at  its  lower  part  the  aorta.  In  diameter  ,it  is  somewhat 
less  than  an  inch.  It  is  composed,  according  to  some,  of  two  tunics ; 
according  to  others,  of  four.  The  indisputable  ones  are  the  muscular 
tunic,  and  the  mucous  or  inner  membrane ;  the  two  less  certain  are, 
the  nervous  or  cellular,  and  the  epidermic.  To  examine  the  gullet 
carefully,  the  student  may  remove  two  or  three  inches  of  its  thoracic 
portion,  and  distend  it  with  air,  having  first  secured  it  with  ligatures. 
The  muscular  tunic  is  external ;  there  are  two  layers  of  fibres,  viz., 
the  longitudinal,  which  are  seen  first,  and  the  circular,  which  can 
only  be  exposed  by  removii^  the  others.  They  are  well  mariced,  the 
gullet  being  much  more  muscular  than  any  other  part  of  the  digestive 
tube,  excepting  the  rectum.  The  redness  of  the  muscular  fibres  of 
the  guUet  diminishes  gradually  as  we  descend  towards  the  stomach. 
On  the  stomach  the  longitudinal  fibres  of  the  gullet  expand  and 
spread  out  in  a  remarkable  way,  but  the  circular  fibres  soon  cease. 
A  layer  of  condensed  cellular  tissue  lies  between  the  muscular  and 
the  mucous  tunic;  this  is  analogous  to  the  lamina  nervosa,  eel- 
lulosa,  or  vasculosa  of  the  intestines.  To  see  the  rmtooua  membrane, 
it  is  necessary  to  lay  open  the  gullet  longitudinally.  It  is  soft,  spongy, 
delicate,  continuous  above  with  that  of  the  pharynx,  below  with  that 
of  the  stomach.  Several  longitudinal  folds  may  be  observed  upon 
it,  and  mucous  follicles  (oesophageal  glands),  which  lie  exterior  to  the 
membrane.  It  is  lined  throughout,  as  far  as  the  cardiac  orifice  of 
the  stomach,  with  an  epidermis.  The  arteries  are  not  lai^ ;  in  the 
neck  they  come  from  the  inferior  thyroid  arteries ;  in  the  thorax  from 
the  bronchial,  and  directly  from  the  aorta ;  in  the  abdomen  from  the 
sub-diaphragmatic,  and  from  the  coronary  of  the  stomach.  The  veins 
terminate  in  the  thyroid,  the  superior  cava,  the  internal  mammary, 
the  vena  azygos,  the  brondiial,  phrenic,  and  coronary  veins  of  the 
stomach.  Its  lymphatic  vessels  go  to  the  adjoining  glands ;  the  nerves 
are  furnished  chiefly  by  the  eighth  pair  and  their  recurrent  branches. 
These  nerves  form  a  plexus  around  it.  By  bending  the  head  back- 
wards the  student  will  find  that  a  straight  and  unyielding  instrument 
may  be  introduced  from  the  mouth  directly  down  to  the  stomach ;  in 
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this  position  the  gtillet,  mouth,  and  pharynx  must  be  nearly  in  a  straight 
line,  as  was  proved  by  the  Indian  jugglers,  who  exhibited  in  this  country 
a  few  years  ago  the  very  singular  teat  of  passing  a  sword  directly  down 
into  the  btomach  of  a  living  person.  Under  the  microscope  it  would 
seem  that  the  muscular  coat  of  the  upper  end  of  the  gullet  is  re^t  and 
comists  of  striped  muscular  fibres ;  but  lower  down  it  becomes  paler, 
and  is  prindpdiy  composed  of  plain  muscular  fibres.  A  few  striped 
fibres,  however,  are  found  mixed  with  the  others,  and  hare  been  tnuxd 
throughout  its  whole  length.  However  this  may  be,  there  is  a  patho- 
logical observation  of  which  I  am  certain,  which  goes  far  to  decide  the 
physiological  properties  at  least  of  the  muscular  fibres  of  the  gullet 
and  of  the  constrictors  of  the  pharynx  respectively.  The  minute 
vibrio  which  occasionally  infests  the  human  muscles,  the  natural 
history  of  which  is  still  to  write,  is  never  found  in  the  oesophageal 
fibres,  beinz  strictly  limited  to  the  constrictors.  Indeed,  throughout 
the  body,  we  yibrio  is  found  only  in  the  muscles  called  voluntary. 

Orifices  of  the  Thorax.— The  superior  orifice  of  the  thorax 
presents  many  important  anatomical  relations.  Immediately  above 
the  manubrium  of  the  sternum  is  the  cervical  fascia,  beneath  it  the 
stemo-hyoid  and  stemo-thyroid  muscles,  ascending  through  the  aper* 
ture ;  behind  these  a  quantity  of  cellular  substance,  and  a  little  lower 
down  the  remains  of  the  thymus ;  then  the  voise  innominats,  the  right 
being  short  and  straight  in  its  course,  the  latter  crossiug  over  from  the 
left  to  the  right  side,  to  join  with  the  right,  and  thus  form  the  vena 
cava  superior.  The  union  of  Uiese  two  veins  (vena?  innominats)  cor- 
responds to  the  cartilage  of  the  second  rib  on  the  right  side.  Behind 
these  veins  the  phrenic  nerves  and  parvagum  enter  the  thorax,  but 
anterior  to  the  subclavian  arteries,  thus  passing  between  the  veins  and 
arteries,  the  phrenic  more  external,  the  nervi  vagi  more  internal.  The 
course  of  the  phrenic  nerves  to  the  diaphragm,  between  the  pleura  and 
pericardium,  and  anterior  to  the  root  of  the  Itmgs,  may  be  noted ; 
likewise  the  course  of  the  nervi  ragi,  behind  the  root  of  the  lungs, 
and  ultimately  terminating  in  the  stomach.  Behind  these  veins  and 
nerves  lie  the  three  great  arteries  arising  from  the  aorta,  viz.,  1st,  the 
bra(<chio->cephalic,or  iunominata,  more  anteriorly  than  the  others;  2d,  the 
left  common  carotid ;  3d,  deeper  and  farther  back  the  left  subclavian. 
Behind  these  lie  the  trachea,  entering  the  thorax,  and  its  bronchi  lower 
down.  To  the  left  of  the  gullet,  in  the  situation  we  now  advert  to, 
will  be  found  the  thoracic  duct,  ascending  from  the  thorax  to  the 
neck,  between  the  left  carotid  and  subclavian  arteries.  On  either  side 
lie  the  recurrent  nerves.  External  to  this  nerve  also,  on  each  side,  will 
be  found  the  sympathetic  nerves ;  from  the  inferior  cervical  ganglion, 
filaments  pass  in  front  and  behind  to  each  subclavian  artery.  Poe* 
terior  to  the  gullet  are  the  longi  colli  muscles,  also  the  anterior 
common  ligament  of  the  vertebrae;  and  to  the  right  and  left,  the 
superior  intercostal  arteries,  and  anterior  branch  of  the  first  pair  of 
dorso-spinal  nerves.     They  ascend  to  join  the  axillary  plexus. 
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Wounds  of  the  great  arteries  are  jiutly  reckoned  amongst  the  mo«t 
serious  accidents  which  can  happen  to  man.  For  this  reason  even 
silicons,  who  generally  neglect  the  minute  anatomy  of  most  parts  of 
the  body,  devote  an  earnest  attention  to  that  of  the  arteries. 

After  much  consideration,  I  have  introdnoed  their  history  into  this 
part  of  the  present  work,  so  as  immediately  to  follow  the  history  of 
the  heart  and  Imigs,  the  organs  with  which  they  are  most  directly 
connected,  though  well  aware  that,  until  the  student  shall  have 
made  himself  acquainted  with  the  anatomy  of  all  the  organs  of  the 
body,  he  can  never  hope  to  dissect  the  arteries  with  any  advantage. 
In  a  purely  practical  work^  then,  the  anatomy  of  the  arteries  and 
vessels  generally  ought  to  come  last ;  but  something  is  due  to  sjrstem 
or  method,  so  essential  to  right  education ;  and  on  this  ground, 
cautioning  the  student  not  to  attempt  their  dissection  until  he  has 
mastered  the  anatomy  of  the  bones,  muscles,  and  viscera,  I  have 
thought  it  right  not  to  separate,  by  too  great  an  interval,  the 
anatomy  of  the  aorta  and  its  branches  from  that  of  the  heart ;  the 
anatomy  of  the  pulmonary  artery  and  veins  firom  that  of  the  lungs. 

The  term  artery  is  derived  from  the  Greek  Afmjpicu,  and  that  from 
Ai}p,  air,  and  Tqpciy,  to  carry;  the  ancient  physicians  foolishly 
imagining  them  to  be  aeriferous  tubes.  This  sUly  hypothesis  was 
refuted  by  Galen,  who  first  introduced  experiment  into  physiology. 

There  are,  properly  speaking,  but  two  arteries  in  the  body;  the 
pulmonaiy  artery,  which  has  been  already  described  tc^ether  with 
the  pulmonary  veins,  and  the  aorta.  This  great  trunk,  the  largest  in 
the  body,  is  the  systemic  artery.  It  conveys  the  arterial  blo^  into 
nearly  every  texture  of  the  system;  its  many  branches  are  also 
described  as  arteries,  and  special  names  and  descriptions  are  given  of 
all  these  branches  above  a  certain  size. 

The  Aorta.— The  aorta  commences  at  the  base  of  the  left  ventricle 
of  the  heart,  and  terminates  opposite  to  the  anterior  surfiioe  of  the 
body  of  the  fourth  or  fifth  lumbar  vertebra.  At  its  origin,  the  aorta 
is  concealed  by  the  pulmonary  artery,  wbidi  artery  must  be  cut 
across  and  reflected,  in  order  to  expose  that  portion  of  the  aorta 
which  it  conceals.  At  first,  as  has  been  already  remarked,  the  aorta 
ascends  rather  obliquely  forwards  than  vertically,  and  to  the  right 
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riie,  until  it  puDa  the  Irrel 
of  ibi  cutilagf  of  Oie  Mcoiul 
rib.  Ojiposil*  to  dwut  the 
secood  dorul  Tf  rtebn  itieava 
the  pericsnIiuiD  b;  an  optninn 
particularlj  described  bjr  H»l- 
ler,  and  shortly  thereafter 
proceedi  tramferaelj  back- 
wanla.  ItDDwdescmdfl  until 
about  the  ler*]  ol^  the  fourth 
dorsal  verti'brs,  from  vhich 
l«uil  it  lolloira  pretty  eucU.T 
the  coune  of  the  rertdmJ 
column,  tbou^  not  quite 
moially,  but  nther  to  tlie 
left  aide. 

Theportionoflheaortajtut 
described,  commencing  st  the 
heart  and  termiuating  on  the 
left  side  of  the  fonnh  donal 
vertebra,  is  usually  called  the 
arch  of  the  aorta,  though  some 
restrict  this  name  to  the  iDm- 
mit  or  transverae  portion  only. 
]t  mar  be  divided  in  dewrip 
tion  with  advantage  to  the 
meroory  into  three  portiow, 
—  1st,  an  ascending;  2d,  a 
transverse ;  3d,  a  deiceiding 

The  lint  is  the  longeil,  and 
lies  chiefly  wiUiin  the  pericar- 
dium, it  IB  remarkable  for 
itA  greater  calibre,  for  tbe 
origins  of  the  coronary  arte- 
ries, and  for  the  ainuses  of 
Valsalva  or  Morgngni  mark- 
ing the  poaition  of  the  aoni- 

The  second  or  tranirene 
port  of  the  arch  Ilea  exterior 
to  the  pericardium,  above  it. 
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and  in  front  of  the  trachea ;  from  it  spring  the  brachio-cephalic,  the 
left  carotid  and  left  subclavian  arteries.  Should  another  Teasel  arise 
from  this  portion  of  the  arch,  it  will  be  the  left  vertebral. 

The  third  or  descending  portion  of  the  arch  is  remarkable  for 
occasionally^  presenting  a  slight  contraction  (connected  with  fcetal 
structures);  it  is  here  that  the  aorta  has  been  known  to  become 
spontaneously  obliterated.  Attadied  to  the  concave  side  of  the  aorta, 
at  the  commencement  of  this  portion,  is  the  ligamentum  arteriosum, 
the  remains  of  the  ductus  arteriosus. 

The  portion  of  the  aorta  immediately  following  the  arch  is  called 
the  thoracic.  It  descends  through  the  chest,  in  the  posterior  medi- 
astinum in  front  of  the  vertebral  column  to  the  left  side,  but  gradually 
as  it  descends  becoming  more  mesial  until  it  passes  from  the  thorax 
into  the  abdomen,  behind  the  diaphragm  and  between  its  crura.  The 
thoracic  duct  and  vena  azygos  pass  with  it.  It  is  now  called  the 
abdominal  aorta,  and  it  retains  this  name  until  it  terminates  by 
dividing  into  the  common  iliac  arteries.  Whilst  in  the  abdomen 
the  artery  lies  behind  all  the  viscera,  yet  it  is  not  far  removed  from 
the  anterior  abdominal  walls,  and  may  be  felt  pulsating  in  thin 
persons. 

The  arteries  which  are  given  off  by  the  aorta  from  its  commence- 
ment in  the  left  ventricle  of  the  heart  to  ita  termination  on  the  4th  or 
5th  lumbar  vertebra  are, — 

I.  Arteries  springing  from  the  arch  of  the  aorta : — 

1.  The  coronary  arteries 2 

2.  The  innominata  or  bnidiio-cephalic 1 

3.  The  left  carotid 1 

4.  The  left  subclavian 1 

II.  Those  arising  from  the  thoracic  aorta  are,— 
Anteriorly — 

1.  The  bronchial 2 

2.  The  oesophageal variable  in  number. 

3.  The  posterior  mediastinal variable  in  number. 

Lateralltf — 

4.  The  aortic  intercostnls variable  in  number. 

III.  Those  arising  from  the  abdominal  aorta  are, — 

Anteriorly — 

1 .  The  inferior  phrenic 2 

2.  The  OGBliflc  axis 1 

3.  The  superior  mesenteric 1 

4.  The  inferior  mesenteric 1 

Laterally — 

5.  The  middle  capsular 2 

6.  The  renal  or  emulgent 2 

7.  The  spermatic 2 

8.  The  lumbar variable  in  number. 

z 
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Near  the  termioation  of  the  abdominal  aorta,  a  little  before  its 
diyision  into  the  common  iliacs,  it  sends  off  a  comparatively  small 
vessel,  called  art.  sacri  media,  which,  descending  into  the  peWia,  in 
front  of  the  sacral  vertebrs,  most  be  held  to  be  the  pelvic  continuation 
of  the  aorta  itself. 

To  trace  the  arteries  minntelj  and  carefolly,  it  is  necessary  that 
they  be  filled  with  some  coloured  injected  material  to  distinguish  them 
from  other  structures;  but  all  the  important  vessels  ought  to  be 
afterwards  examined,  in  situ,  and  not  injected.  Further,  In  dissecting 
the  arteries,  clean  carefully  the  margins  at  least  of  all  the  muscles 
met  with,  and  so  arrange  the  viscera  as  best  to  display  the  coarse  and 
distribution  of  the  great  vessels  supplying  them  with  blood.  To  do 
this  well  clearly  requires  an  intimate  knowledge  of  the  moades  and 
viscera. 

Right  (PoerrEmoR)  Coronary  Artery  of  the  Heart  (Arteria 
coronaria  cordis  dextra). — It  arises  from  the  aorta,  immediately  above 
the  free  edge  of  one  of  the  sconilunar  valves,  to  the  right  side  of  the 
pulmonary  artery,  and  opposite  the  base  of  the  right  ventricle.  It 
presently  proceeds  from  within  outwards,  in  the  groove  whi<*ii  separates 
the  right  auricle  from  the  corresponding  ventricle,  the  aorta,  and 
pulmonary  artery.  It  describes  several  flexuosities,  winds  over  the 
base  of  the  heart,  arrives  at  its  free  edge,  changes  its  direction,  and 
gains  the  groove  on  the  posterior  suriace  of  that  organ.  There  it 
divides  into  two  considerable  branches,  of  which  the  larger  follows 
the  same  groove  as  far  as  the  summit  of  the  heart,  while  the  other 
directs  itself  transversely  between  the  left  auricle  and  ventricle,  and 
despends  upon  the  thick  edge  of  the  heart  to  its  extremity. 

In  this  course  the  artery  just  described  sends  branches  to  the  aorta,  to 
the  right  auricle  and  ventricle,  to  the  commencement  of  the  pulmonary 
artery,  to  the  vens  cavae  and  inter-auricular  septum.  One  of  its 
largest  branches  follows  the  other  mara;in  of  the  heart.  The  artery 
also  sends  branches  to  the  left  ventricle  and  to  the  inter-ventricular 
septum.     It  anastomoses  freely  with  the  left  coronary. 

Left  Coronary  Artery  of  the  Heart  (Arteria  cvronaria 
cordis  sinistrd). — Much  smaller  than  the  preceding,  and  a  little  higher, 
it  arises  like  it  from  the  commencement  of  the  aorta,  but  to  the  left 
side  of  the  pulmonary  artery.  It  immediately  directs  itself  down- 
wards, and  a  little  to  the  left  and  forwards,  between  the  pulmonary 
artery  and  the  left  auricle,  by  the  appendi^  of  which  it  is  at  first 
entirely  concealed.  It  then  enters  the  groove  of  the  anterior  surface  of 
the  heart,  and  runs  along  its  whole  extent  to  the  summit  of  that  omm. 

The  left  coronary  supplies  in  its  course  branches  to  the  waUs  of  the 
aorta  and  pulmonary  artery,  to  the  thick  margin  of  the  heart,  and  to 
the  septum ;  whilst  in  the  anterior  groove  of  the  heart  it  distributes 
branches  to  the  anterior  wall  of  both  ventricles,  especially  the  left. 

nastomoses  freely  with  the  other  coronary. 
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Abteria  Innominata. — ^The  arteria  mnominata  ascends  obliquely 
to  the  right,  on  the  side  of  the  trachea,  and  after  a  ooorse  of  an  inoi 
divides  into  two  trunks,  one  of  which  is  the  right  carotid,  the  other 
tiie  subclavian  of  the  same  side.  It  is  covered  by  the  left  subclavian 
rein,  the  sternum,  and  the  stemo-thyroidei  muscles,  and  corresponds 
p<M(teriorl7  to  the  trachea  and  longus  colli  muscle  of  the  right  side. 

The  left  carotid  artery  forms  a  right  angle  with  the  aorta  at  its 
origin,  and  the  subclavian  of  the  same  side  comes  off  obliquely,  as  does 
also  the  arteria  innominata. 

Common  Cabotio  Arteries  {Carotidea  commimea). — ^The  left  is 
longer  than  the  right  by  nearly  the  whole  extent  of  the  arteria 
innominata.  Their  size  is  precisely  the  same.  They  ascend  a  little 
obliquely  outwards  on  each  side  of  ihe  neck,  to  the  upper  part  of  the 
larynx,  where  they  divide  into  the  external  and  internal  carotid 
arteries. 

Inferiorlyj  the  right  carotid  is  a  little  anterior  to  the  left,  but  as 
it  ascends  it  places  Itself  in  the  same  plane.  The  interval  which  these 
two  arteries  leave  between  them  is  filled  below  by  the  trachea  and 
oesophagus,  and  above  by  the  larynx. 

Anteriorly,  the  left  carotid  is  coyered  in  its  lower  part  by  the  left 
vena  innominata,  the  thymus  gland,  and  the  clavicie. 

In  the  lower  part  of  the  nedk  both  carotids  are  coyered  by  the  stemo- 
mastoidei,  stemo-hyoidei,  stemo-thyroideif  and  pla^rsma  myoides 
muscles,  but  higher  up  in  the  neck,  after  having  ascended  behind  the 
omo-hyoidei,  they  are  directly  covered  by  the  platysma  myoides  only. 

Posteriorly,  the  common  carotids  are  implied  upon  the  vertebral 
colunu,  and  more  immediately  upon  the  inferior  thyroid  arteries,  and 
the  longi  colli  and  recti  capitis  antid  majores  muscles. 

Internally,  they  correspond  to  the  trachea,  the  thyroid  body, 
which  advances  a  little  upon  them,  the  larynx,  and  the  pharynx. 
That  of  the  left  side  is,  moreover,  in  relation  with  the  oesophagus. 

Externally,  they  correspond  to  the  internal  jugular  yeins,  the 
pneumo-gastric  nerves,  and  the  communicating  cords  of  the  superior 
and  middle  cervical  ganglia.  All  these  parts  are  connected  by  a 
filamentous  cellular  tissue,  which,  t(^ther  with  a  portion  of  the  cer* 
yical  fascia,  forms  the  sheath  of  ^e  vessels. 

In  their  whole  comase,  the  conunon  carotid  arteries  preserve  the 
same  calibre.  In  fiict^  they  give  off  no  branch,  excepting  some  very 
slender  ramifications,  which  lose  themselyes  in  their  own  walls  or  in 
the  neighbouring  muscles. 

External  Carotid  Artert  (Carotis  externa).— ^This  artery  is 
particularly  destined  for  the  fiioe  and  the  exterior  of  the  head.  Its 
size  is  equal  to  that  of  the  internal  carotid,  excepting  in  children,  in 
whom  the  latter  is  larger,  on  account  of  the  greater  proportional  or 
comparative  development  of  the  brain  and  organs  of  sense. 

The  external  carotid  artery  extends  from  the  upper  part  of  the 
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larynx  to  the  neck  of  the  condyle  of  the  lower  jaw.  Placed  near  the 
internal  carotid  at  its'  commencement,  and  even  sitoated  internally 
and  anteriorly  to  it,  it  ascends  parallel  to  it,  until  under  the  digastric 
muscle,  where  it  crosses  its  direction,  winding  outwards  and  back- 
wards to  gain  the  angle  of  the  jaw  and  become  more  superficial.  It 
then  proceeds  between  the  ear  and  the  posterior  edge  of  the  lower 
jaw,  concealed  by  the  parotid  gland,  and  divides  into  two  branches, 
the  temporal  and  internal  maxillary  arteries. 

Inferiorly,  the  external  carotid  is  only  covered  by  the  platysma 
myoides  and  the  skin ;  but  it  presently  sinks  under  the  hypoglossal 
nerve  and  the  digastricus  and  stylo-hyoideus  muscles,  and  lastly  under 

*  Fig.  171 .— >Dtagram  of  the  oommoQ  carotkl  and  external  carotid  arteries  of 
the  ri^bt  side. — I,  the  arteria  innominata;  2,  common  carotid,  where  It  Is 
crossed  by  the  omo-bjoldeus  moHcle;  3,  biftirostioD  of  the  common  carotid 
into  the  external  sod  internal  carotids ;  4,  external  carotid ;  ft,  internal  carotid ; 
6,  superior  thyroid;  7,  Ungual;  8,  9,  external  maxillary,  or  facial;  10,  sab* 
mental  branch;  11,  oontlnuatlon  of  the  facial  towards  the  mouth  and  nose; 
12,  13,  upper  and  lower  ooronary  arteries ;  14,  nasal  or  angular  branch ;  1», 
contlnnation  of  the  external  carotid,  now  called  the  common  trunk  of  the 
'I  and  internal  maxillary;  16,  internal  maxillary ;  17,  temporal;  19, 
auricular;  19,  oodpital. 
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the  parotid  gland.  Internally,  it  is  in  relation,  below,  with  the  internal 
carotid  artery,  at  the  middle  with  the  stjlo-pbaryngeiu  and  stylo- 
glossus moscles,  and  abore  with  the  styloid  process  of  the  temporal 
bone. 

The  branches  which  this  artery  furnishes  may  be  distinguished  into 
those  which  arise  from  its  anterior  part,  three  in  number,  viz.  the 
superior  thyroid,  lingual,  and  £uial  arteries;  those  which  come 
from  its  posterior  region,  two  in  number,  viz.  the  occipital  and 
auricular  arteries;  the  inferior  pharyngeal  artery  issuing  from  its 
inner  side ;  lastly,  those  by  which  it  terminates,  viz.  the  temporal  and 
the  internal  maxillary  arteries.  A  branch  which  it  very  generally 
furnishes  to  the  stemo-mastoid  muscle  has  been  called  the  arteria 
stemo-mastoidea. 

SUPERIOR  THYROID  ARTERY. 

{Art.  Thyroidea  Superior,) 

It  arises  from  the  fore-part  of  the  eztemal  carotid,  very  near  its 
origin,  and  even  sometimes  opposite  to  it,  then  descends  inwards  and 
forwards  towards  the  side  of  the  larynx,  where  it  changes  its  direction, 
and  proceeds  almost  vertically  downwards  towards  the  summit  of 
the  corresponding  lobe  of  the  thjroid  body,  where  it  arrives  after 
describing  different  sinuosities,  which  vary  in  different  subjects.  In 
this  course  it  is  covered  from  without  inwards  by  the  platysma 
myoides,  omo-hvoideus  and  stemo-thyroideus  muscles,  to  which  it 
gives  some  small  ramifications ;  others  go  to  the  skin  and  neighbouring 
muscles,  the  stemo-cleido  mastoideus,  stemo-hyoideus,  thjro-hyoideus, 
and  constrictor  pharyngis  medius. 

Laryngeal  branch. — ^Towards  the  upper  part  of  the  larynx,  the 
superior  thyroid  artery  furnishes  this  branch,  which  directs  itself 
transversely  behind  the  thyro-hyoideus  muscle  over  the  thyroid 
membrane,  gives  the  latter,  and  the  muscles  of  the  hyoid  bone,  some 
small  twigs,  which  anastomose  with  those  of  the  opposite  side,  and 
traverses  it  in  company  with  the  internal  huyngeal  nerve  of  the 
pneumo-gastric.  On  entering  the  larynx  tliis  twig  bifurcates.  One 
of  its  branches  throws  itself  into  the  crico-arytenoideus  lateralis  and 
crico-thyroideus  muscles;  the  other  winds  round  the  base  of  the 
arytenoid  cartilage,  and  loses  itself  in  the  crico-arytenoideus  posticus 
muscle.  Both  unite  with  those  of  the  opposite  side,  and  send  a  great 
number  of  ramifications  over  the  epiglottis  and  to  the  mucous  mem- 
brane of  the  laiynz. 

Cruxhthyroid  branch, — ^A  little  smaller  than  the  preceding,  it 
descends  obliquely  inwards  over  the  thyroid  cartilage,  gives  twigs  to 
the  thyro-hyoideus  muscle,  and  passes  transversely  over  the  crico- 
thyroid membrane,  at  the  middle  of  which  it  anastomoses  with  that 
of  the  opposite  side,  after  furnishing  ramifications  to  the  crico- 
thyroideus  muscle. 

When  the  superior  thyroid  artery  has  reached  the  thyroid  body, 
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it  separatef  into  three  branches;  one  of  these  dives  between  the 
thjrroid  body  and  the  walls  of  the  larynx ;  another,  which  is  larger, 
proceeds  along  its  outer  edge ;  the  third  follows  its  inner  edge,  and  in 
front  of  the  cricoid-cartilage  unites  by  a  reversed  arch  with  the  branch 
of  the  opposite  saperior  thyrdd  artery,  while  the  first  two  anastomose 
with  the  twigs  of  the  inferior  thyroid  artery  of  the  same  side.  They 
are  all  distributed,  by  a  great  number  of  divisions,  in  the  parenchyma 
of  the  thyroid  body. 

LnroaAL  Abtebt  {Arteria  Imgwtiis), — The  next  artery  given  off 
from  the  external  carotid  is  the  Imguai,  which  sometimes  arises  by  a 
common  trunk  with  the  fiicial  artery.  It  ascends  at  first  a  little, 
winding  and  directing  itself  inwards  and  forwards;  it  then  enters 
between  tiie  hyo>glossus  muscle,  near  its  inferior  attachment,  and  th^ 
constrictor  pharyngis  medius ;  after  which,  bending  upwards,  it  ascends 
between  the  hyo-glossus  and  genio-gloasus  muscles,  and  between  the 
latter  and  the  sublingual  gland,  above  the  great  horn  of  the  hyoid  bone, 
as  fiur  as  the  root  of  the  tongue;  there  it  becomes  horizontal,  and, 
under  the  name  of  rcaUne  artery^  advances,  accompanied  by  the  lingual 
nerve,  between  the  gtnio-glossus  and  lingualis  muscles,  to  the  point  of 
the  tongue,  where  it  anastomoses  with  that  of  the  other  side  by  an 
arch. 

This  artery  is  consequently  nearly  horizontal  from  its  commence- 
ment, until  it  bends  bade  towards  the  anterior  edge  of  the  hyo-glossus 
muscle ;  it  is  vertical  during  its  course  along  the  genio^lossus  musde, 
and  horizontal  again  from  the  base  to  the  point  of  the  tongue. 

This  disposition  allows  it  to  be  distinguished  into  three  portions. 

In  its  course  the  lingual  furnishes  branches  to  the  hyo-glossal  and 
genio-glossal  muscles;  also  to  the  digastric,  constrictor  pharyngis 
medius,  and  thyro-hyoid. 

The  branch  called  the  dorsal  artery  of  th«  tongue  directs  itself 
towards  the  base  of  that  organ  and  the  epiglottis,  sending  branches  to 
the  tonsib  and  velum  palati.    It  is  not  a  constant  brandb. 

The  subungual  branch  passes  forward  between  the  genio-glossus  and 
mylo-hyoideus,  above  the  sublingual  gland. 

Under  the  tip  of  the  tongue  the  two  ranine  (lingual  arteries) 
anastomose. 

Fagul  Artxrt  (Art.  labialis  vel  maxillaris  vel  angularis 
externa), — It  arises  from  the  fore  part  of  the  external  carotid,  above 
the  lingual  artery,  and  behind  the  digastric  muscle.  Its  size  is  con- 
siderable. Immediately  after  its  origin  it  directs  itself  almost  trans- 
versely inwards  and  forwards ;  and,  after  describing  several  flexuosi' 
ties,  gains  the  inner  part  of  the  angle  of  the  lower  jaw,  covered  in  this 
part  of  its  oonne  by  the  hypo-glooal  nerve,  the  digastric,  stylo-hyoid 
muscles  and  sub-maxillary  gland.  It  then  turns  between  that  gland 
and  the  base  of  the  inferior  maxillary  bone,  changes  its  direction, 

-^ends  very  obliquely  towards  the  oommissore  of  tiie  lips,  between 
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the  triangularis  and  masseter  muscles,  forms  a  great  number  of  flexu- 
osities,  and  is  covered  by  the  skin  and  the  platysma  myoides.  Near 
the  free  edge  of  the  upper  lip  it  enters  under  the  union  of  the  levator 
angoli  oris  and  triangularis  muscles,  and  ascends  upon  the  side  of  the 
nose,  as  far  as  the  inner  angle  of  the  eye,  where  it  terminates,  either 
by  anastomosing  with  the  nasal  twig  of  the  ophthalmic  artery,  or  with 
the  infinrorbitar,  or  by  spreading  out  its  twigs  in  the  neighbouring 
parts. 

In  the  second  part  of  its  course  the  facial  artery  is  separated  from 
the  skin  by  a  greater  or  less  quantity  of  &t,  and  corresponds  suc- 
cessively and  posteriorly  to  the  inferior  mazillary  bone,  the  buccinator 
muscle  (from  which  it  is  separated  by  a  mass  of  adipose  tissue,  of 
which  we  have  already  repeatedly  spoken),  the  orbicularis  oris,  levator 
labii  suiierioris  proprius,  and  levator  labii  superioris  alsque  nasi. 

Branches  which  the  facial  artery  gives  off  tmder  the  jaw. — It  is  an 
interesting  and  useful  dissection  for  the  student  to  follow  carefully  and 
to  name  the  branches  of  the  facial  artery,  although  their  diminutive  size 
renders  many  of  them  unimportant  in  a  surgical  point  of  view.  The 
anatomical  student,  however,  is  expected  to  kaow  them  systematically. 

Under  the  jaw  the  facial  gives  off — 1,  the  inferior  palatine ^  which 
places  itself  against  the  lateral  and  posterior  wall  of  the  pharynx, 
reaches  the  tonsils  and  pillars  of  the  velum  palati  and  Eustachian 
tube. 

2.  Submental  branch, — This  is  a  larger  branch.  It  runs  along  the 
inferior  surface  of  the  mylo-hyoideus,  supplying  that  muscle  with 
muscular  twigs,  and  anastomosing  with  the  sublingual.  It  may  be 
traced  to  the  diin,  anastomosing  with  that  of  the  opposite  side,  beneath 
the  digastric  muscle.  The  facial,  in  this  part  of  its  course,  sends  off 
several  small  and  nameless  branches  to  the  neighbouring  organs. 

The  facial  artery  gives  off  in  the  fiice  the  following  bran&es : — 

1 .  External, — Numerous,  but  small. 

2.  Internal, — Muscular  twigs  to  the  nearest  muscles. 

3.  Inferior  coronary  or  ^ia/.«— Arising  from  the  fecial  at  a  con- 
nderable  distance  from  the  commissure  of  the  lips,  it  advances  tortu- 
ously in  the  substance  of  the  free  edge  of  the  under  lip,  on  the  middle 
of  which  it  joins  the  opposite  coronary  branch,  after  supplying  with 
twigs  the  mucous  membrane  and  muscles  around.  Near  the  com- 
missure it  is  placed  just  outside  the  mucous  membrane. 

4.  Superior  coronary, — ^Arising  above  but  near  the  commissure,  it 
proceeds  inwards  in  the  substance  of  the  edge  of  the  upper  lip.  Of  its 
twigs,  some  supply  the  mucous  membrane,  others  tiie  orbicularis  and 
other  muscles ;  some  go  to  the  gums. 

5.  Dorsal  branches  to  the  nose  (nasal). — These  vary  much  in  num- 
ber and  disposition ;  sometimes  they  terminate  the  fecial  artery,  but 
thev  always  supply  the  soil  parts  forming  the  organ,  and  anastomose 
with  those  of  the  other  side. 

Occipital  Abtkrt  {Arieria  occipitcUis), — It  arises  from  the  po»- 
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terior  part  of  the  external  carotid,  tmder  the  parotid  glaod  and  opposite 
the  iitignal  artery.  It  ascends,  at  first  obliquely  backwards,  beneath 
the  stemo-cleido  mastoideus  muscle,  along  the  posterior  belly  of  the 
digastric  and  the  hypo>gloesal  nerye.  It  then  passes  horizontally 
between  the  transverse  process  of  the  atlas  and  the  mastoid  process, 
after  crossing  the  internal  jugular  vein  and  pneumo-gastric  nerve, 
above  which  it  is  situated.  It  then  bends  back  upon  the  occipital 
bone,  (»vered  by  the  splenius  muscle,  under  the  inner  edge  of  which 
it  emerges  to  become  subaitaneous,  and  ascends  in  a  tortuous  manner 
upon  the  back  part  of  the  head,  where  it  terminates. 

The  artery  thus  described  sends  branches — 1,  from  its  deep  portion; 
2,  from  its  subcutaneous. 

Those  from  the  deep  portion  are  distributed  to  the  digastric,  stemo- 
mastoid,  and  stylo-hyoid  muscles.  A  branch  called  the  posterior  mastoid 
enters  the  cranium  by  the  mastoid  foramen.  The  splenius  and  trachelo- 
mastoid  muscles  also  receive  branches  from  this  portion  of  the 
occipital. 

The  branches  of  the  subcutaneous  portion  are  very  numerous,  but 
have  not  received  names.  They  supply  the  back  part  of  the  scalp  and 
the  ocdpitales  muscles,  and  anastomose  freely  with  the  posterior 
auricular  and  opposite  occipital  arteries. 

Posterior  Auricular  Artery  (AH,  auricuiaris  posterior), — 
This  is  one  of  the  smallest  branches  of  the  external  carotid  artery, 
from  which  it  separates  in  the  substance  of  the  parotid  gland,  above 
the  digastric  muscle,  to  extend  to  the  inner  surface  of  the  auricle, 
and  over  the  side  of  the  head.  It  ascends  at  first  backwards,  covered 
by  the  gland,  between  the  mastoid  process  and  auditory  canal.  On 
arriving  at  the  lower  part  of  the  auricle  it  bifurcates ;  one  of  its 
branches,  placed  before  the  other,  expands  over  the  inner  surface  of  the 
auricle,  between  the  skin  and  the  cartilage ;  the  other,  which  is  pos- 
terior, passes  over  the  mastoid  process,  and  divides  into  a  multitude  of 
twigs,  which  belong  to  the  temporalis  and  retrahens  auriculam 
muscles,  the  epicranial  aponeurosis,  the  cellular  tissue  and  integuments 
of  the  lateral  part  of  the  head. 

Before  the  bifurcation  the  artery  sends  off  the  stylo-mastoid  artery, 
a  small  but  remarkable  branch,  which,  entering  by  the  stylo>mastoid 
foramen,  supplies  the  middle  ear  and  labyrinth  with  blood-vessels, 
anastomosing  with  a  branch  of  the  middle  meningeal  artery. 

Inferior  Pharyngeal  Artery  {Arteria  pharyngea), — ^This 
branch  is  smaller  than  the  posterior  auricular  artery,  and  is  more 
deeply  situated  than  the  other  branches  of  the  external  carotid,  from 
which  it  arises  at  the  same  level  as  the  facial.  It  ascends  at  first 
vertically  along  the  lateral  and  posterior  part  of  the  pharynx,  between 
the  external  and  internal  carotids,  covered  below  by  the  stylo-phaiyn- 
B  muscle,  and  above  by  the  constrictor  superior. 
3r  a  short  course,  and  after  furnishing  some  irregular  twigs, 
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which  descend  obliquely  behind  the  pharynx  and  in  its  constrictor 
muscles,  this  artery  divides  into  two  brandies  of  equal  size. 

Pharyngeal  branch,  —  Lying  transversely  upon  the  constrictor 
pharyngis  superior,  it  divides  into  two  or  three  twigs,  of  which  one  is 
distributed  to  that  muscle,  ascending  in  its  substance ;  the  others,  pro- 
ceeding obliquely  downwards,  lose  themselves  in  the  two  correspond- 
ing middle  and  inferior  constrictors.  Its  last  divisions  anastomose 
with  some  twigs  of  the  superior  thyroid  and  lingual  arteries. 

Meningeal  branch, — It  ascends  between  the  internal  carotid,  the 
pneumo-gastric  nerve,  and  the  internal  jugular  vein ;  gives  ramifica- 
tions to  these  different  parts, — to  the  superior  cerviod  ganglion,  the 
Eustachian  tube,  rectos  capitis  anticus  major,  rectus  anticus  minor, 
and  longus  colli  muscles,  and  at  length  enters  the  cranium  by  the 
foramen  lacerum  posterius,  to  ramify  upon  the  dura  mater.  Some 
of  its  twigs  penetrate  separately  into  that  cavity,  and  have  the  same 
destination ;  one  in  particular  passes  through  the  fibro-cartilage  of  the 
foramen  lacerum  medium ;  another  passes  through  the  anterior  con- 
dyloid foramen. 

Temporal  Artery  (Art,  temporalis). — Not  so  large  as  the  inter- 
nal mazillaij  artery,  from  whidi  it  separates  opposite  the  neck  of  the 
condyle  of  the  jaw,  and  following  the  original  direction  of  the  external 
carotid,  this  artery  ascends  at  first  a  little  obliquely  outwards,  between 
the  ramus  of  the  jaw,  the  auditory  canal,  and  the  parotid  gland,  which 
covers  it  as  far  as  the  zygomatic  arch ;  but  above  the  latter  it  glides 
in  a  tortuous  manner  under  the  anterior  and  superior  muscles  of  the 
ear,  and  becomes  subcutaneous.  Arrived  at  the  middle  of  the  tem- 
poral region,  it  divides  into  two  branches,  an  anterior  and  a  pos- 
terior. 

Anterior  brandies, — The  temporal  artery  gives  off  a  certain  number 
of  branches,  which  direct  themselves  forwards  towards  the  masseter 
and  the  articulation  of  the  lower  jaw.  Among  these  there  is  to  be 
distinguished  the  transiverse  artery  of  the  face,  which  arises  from  the 
temporal  immediately  after  its  origin,  varies  much  in  size,  passes  over 
the  neck  of  the  condyle  of  the  jaw,  gives  off  a  twig,  which  is  distri- 
buted in  the  masseter,  and  there  anastomoses  with  a  division  of  the 
internal  maxillary  artery,  crosses  the  direction  of  that  muscle,  pro- 
ceeding above  Steno's  duct,  and  terminates  opposite  its  anterior  edge, 
ramifying  on  that  duct,  in  the  parotid,  in  the  two  zygomatic  and  the 
orbicularis  palpebrarum  muscles,  as  well  as  in  the  internments.  Several 
of  its  twigs  anastomose,  in  the  substance  of  the  cheek,  with  those  of 
the  facial,  buccal,  and  infra-orbitar  arteries. 

Posterior  branches, — These  are  of  considerable  size,  and  vary  in  their 
number;  they  are  called  the  anterior  auricuiar  arteries,  and  are  dis- 
tributed to  the  external  auditory  canal,  and  to  the  auricle. 

IlTTERNAL  TWIO,  OR   MIDDLE   TEMPORAL    ARTERT. —  It    COmes 

from  the -temporal  artery,  inunediately  above,  but  sometimes  uiAler, 
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the  zygomatic  arch.  It  almost  immediately  perforates  the  aponeu- 
rosis  of  the  temporal  muscle,  into  which  it  passes,  and  where  it 
separates  into  a  great  nomber  of  ramifications,  of  which  several  are 
seen  to  commmiicate  with  the  deep  temporal  arteries. 

Of  the  two  branches  in  which  the  temporal  artery  terminates,  the 
anterior  ascends  in  a  serpentine  manner  towards  the  forehead,  and 
subdivides  into  a  great  number  of  twigs,  which  run  in  all  direc- 
tions, and  difiiise  themselves  in  the  frontalis  and  orbicularis  palpebra- 
rum muscles,  and  in  the  int^umenta.  Of  these  twigs,  some,  which 
are  transverse,  anastomose  with  the  frontal  and  superciliary  arteries, 
while  the  othera  bend  towards  the  top  of  the  head,  where  they  meet 
those  of  the  opposite  side. 

The  posterior  branch  ascends  obliquely  over  the  parietal  and  occi- 
pital bones,  describes  there  a  great  number  of  sinuosities,  and  gives  off 
many  twigs,  which  are  uniformly  spread  out  in  all  directions—  in  the 
integumentf^  the  aponeurosis  of  the  temporal  muscle,  the  attoUois 
auriculam,  and  the  pericranium ;  they  communicate  with  those  of  the 
anterior  branch,  and  of  the  opposite  temporal,  occipital,  and  posterior 
auricular  arteries. 

IiTTERNAL  Maxillart  Abtert  (Art.  moxUlaris  vUema), — This 
is  lai^er  thsn  the  temporal,  with  whidi  it  forms  the  termination  of 
ihe  external  carotid ;  it  is  remarkable  for  its  complex  course,  and  for 
the  great  number  of  important  branches  which  it  gives  off  to  the  deep 
parts  of  the  face. 

Immediately  after  its  origin  it  passes  behind  the  neck  of  the  condyle 
of  the  jaw,  bending  inwards  and  downwards,  then  advances  dire<^y 
inwards,  between  the  dentar  and  lingual  nerves,  and  arrives  in  the 
interval  which  separates  the  two  pten-^oidei,  where  it  changes  its 
direction  a  little,  to  proceed  forwards  to  the  maxillary  tuberosity.  It 
then  bends,  becomes  vertical,  glides  between  tlie  two  fixed  insertions  of 
the  pterygoideos  extemus  muscle,  and  ascends  in  the  bottom  of  the 
zygomatic  fossa  between  it  and  the  temporal  muscle. 

Finally,  arriving  near  the  floor  of  the  orbit,  it  again  takes  a  hori- 
zontal and  transverse  direction,  enten  the  spheno-roaxillary  fossa,  and 
divides  into  several  branches  in  the  middle  of  the  adipose  cellular  tissue 
which  fills  that  cavity. 

The  internal  maxillary  artery  is  consequently  horizontal  near  its 
origin  and  termination,  and  vertical  in  the  middle  of  its  course.  It 
describes,  moreover,  several  very  distinct  sinuosities,  which  vary  in 
different  subjects. 

Branches  which  arise  from  the  Internal  Maxillary  Artery,  behind 
the  neck  of  the  Condyle  of  the  Jaw, 

The  internal  maxillary  artery  sends  off,  1,  the  middle  meningeeU 
artery.  This  is  its  largest  branch :  afler  giving  off  some  small  extra 
cranial  twigs,  the  arteiy  enters  the  cranium  by  the  foram^  spinostmi 
nf  ti^e  sphenoid  bone,  placing  itself  in  the  osseous  groove  intended  for 
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its  reception,  exterior  to  the  dara  mater,  to  which,  however,  it 
closely  adheres.  In  this  groove  the  artery  divides  into  two  principal 
branches,  an  anterior  and  a  posterior.  The  anterior  ascends  in  a 
deep  groove  marked  for  it  in  the  inner  table  of  the  parietal  bone ;  it 
supplies  innumerable  twigs  to  the  bone  itself  as  well  as  to  the  dura 
mater. 

The  posterior  branch  ascends  in  a  similar  way  upon  the  inner  table 
of  the  squamous  plate  of  the  temporal  and  parietal  bones.  Both  sets 
of  branches  proceed  as  high  as  the  superior  longitudinal  sinus. 

2.  The  tn/prtorcfen^ar  is  a  branch  of  the  intenoal  maxillary:  descend- 
ing along  the  inner  sur&oe  of  the  ramus  of  the  jaw,  external  to  the 
pterygoideus  extemus  and  behind  the  inferior  dentar  nerve,  it  reaches 
the  posterior  aperture  of  the  inferior  dentar  canal,  traversing  it  through- 
out its  whole  extent.  It  has  already  given  off  several  branches  befofe 
it  enters  the  canal.  As  it  passes  below  the  alveoli,  it  sends  off  twigs 
into  these  cavities,  which  proceed  to  the  pulps  of  the  teeth.  A  branch 
emerges  at  the  foramen  menti. 

3.  The  posterior  deep  temporal  artery  asomds  beneath  the  tem- 
poral muscle  vertically,  spreading  a  number  of  ramifications  over  the 
temporal  fossa  to  the  periosteum  and  muscle. 

4.  The  maaaeteric,  a  muscular  branch  passing  outwards  over  the 
incisora  or  notch  of  the  bone,  and,  thus  reaching  the  muscle,  is  dis- 
tributed mainly  to  it. 

5.  The  pter^fgoid  arteries  are  muscular  branches  sent  by  the  internal 
maxillary  to  supply  the  muscles  so  named.  They  do  not,  however, 
always  arise  directly  from  the  main  artery. 

6.  The  buccal  artery  is  occasionally  wanting,  or  arises  from  other 
vessels.  Flexuons  and  inconsiderable  in  size,  it  descends  obliquely 
forwards  near  the  buccal  nerve  between  the  pterygoid  muscle  and  the 
ramus  of  the  jaw,  and  thus,  advancing  towards  the  cheek,  reaches  the 
buccinator  and  zygomatic  muscles,  integuments,  mucous  membrane, 
and  mucous  glands  of  the  mouth. 

7.  Anterior  deep  ten^fXfral  artery :  ascends  in  the  anterior  part  of 
the  deep  temporal  fossa.  It  sends  a  twig  to  the  orbit,  and  supplies 
many  branches  to  the  temporal  muscle. 

8.  Alveolar  artery :  arises  from  the  internal  maxillary  opposite  to 
the  maxillary  tuberosity  on  which  it  descends  from  behind  forwards. 
Its  course  is  flexuons.  Its  first  branches  pass  through  the  alveolar  pro- 
cess to  penetrate  the  posterior  alveoli,  sjid  so  reach  the  pulps  of  the 
teeth.  But  the  main  branch  proceeds  forwards  along  tlie  gums,  to 
which  it  gives  branches.  It  further  sends  twigs  to  the  periosteum  of 
the  maxillary  bone  and  to  the  cellular  tissue  of  the  cheeks. 

9.  The  infra-^Mrbitar  artery;  considered  by  some  as  the  termi- 
nating branoi  of  the  internal  maxillary  artery.  It  enters  the  infra- 
orbitar  canal  along  with  the  nerve  of  the  same  name,  by  the  posterior 
aperture  or  fissure,  and,  traversing  the  canal,  reaches  the  cheek  by  the 
infra-orbital  foramen.  In  its  course  it  supplies  twigs  to  the  periosteum 
and  to  the  fat  of  the  orbit,  others  which  penetrate  the  walls  of  the 
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canal ;  these  supply  the  rectos  inferior,  orbicularis,  and  the  lachrymal 
sac.  It  sends  branches  to  the  pulps  of  the  canine  and  incisor  teeth  and 
the  membrane  of  the  maxillary  sinuses.  On  the  &ce  it  supplies  many 
twigs  to  the  upper  lip  and  lower  part  of  the  nose,  which  anastomose 
freely  with  other  arteries.  To  comprehend  clearly  the  course  of  the 
remaining  branches  of  the  internal  maxillary,  it  is  only  necessary  to 
be  well  acquainted  with  the  osseous  canals  which  they  traverse. 

10.  The  vidian  is  a  small  artery  which,  entering  the  vidian  canal 
along  with  the  nerve,  runs  throughout  its  whole  length,  to  be  dis- 
tributed at  last  to  the  Eustachian  tube  and  vault  of  the  pharvnx. 

1 1 .  Pterygo-palatine,  or  superior  pharyngeal  artery, — Enters  the 
canal  so  named,  and  proceeding  backwards  terminates  in  the  pharynx. 

12.  Superior  palatine, — This  artery  descends  vertically  in  th« 
pterygo>maxillary  fissure,  and  enters  the  posterior  palatine  canal. 
After  leaving  the  canal  it  is  reflected  from  behind  forwards  between 
the  membrane  and  vault  of  the  palate,  and  is  lodged  in  a  groove  of  the 
bone.  It  is  here  very  flexuous,  and  supplies  with  many  twigs  the 
mucous  membrane  and  follicles  of  the  palate.  One  of  its  twigs  ascends 
to  the  nasal  fossae  by  the  anterior  palatine  foramen. 

13.  Spheno-palatine  artery  ;  by  most  considered  as  the  terminating 
branch  of  the  internal  maxilliuy.  This  artery  proceeds  through  the 
spheno-palatine  foramen  to  the  posterior  part  of  the  superior  meatus 
of  the  nasal  fossie  beneath  the  pituitary  membrane.  Its  twigs  are  dis- 
tributed to  the  septum  of  the  nasal  fossae,  and  generally  to  the  mucous 
membrane  of  the  outer  wall  of  the  nasal  cavities,  and  to  tlie  mucous 
membrane  of  the  anterior  and  posterior  ethmoid  cells.  They  supply  in 
brief  the  greater  part  of  the  pituitary  membrane. 

Internal  Cabotid  Abtery  {Carotis  interna  aeu  cerebralis). — It 
separates  from  the  external  behind  the  digastric  muscle,  enters  the 
space  which  exists  between  the  ramus  of  the  inferior  maxilla  and  the 
pharynx,  and  ascends  a  little  inwards  before  the  vertebral  column, 
becoming  deeper  and  deeper  as  it  approaches  the  skull,  into  which  it 
enters  by  the  carotid  canal.  It  is  accompanied  externally  by  the 
internal  jugular  vein,  internally  by  the  pneumo-gastric  nerve,  the 
superior  cervical  ganglion,  and  the  twig  by  which  it  communicates  with 
the  middle  cervical  ganglion.  It  is  connected  with  these  different 
parts  by  a  loose  and  fil^entous  cellular  tissue.  It  forms  at  first  a 
curve  whose  convexity  rests  upon  the  vertebral  column;  near  the 
skull  it  presents  another,  having  its  convexity  directed  downwards ; 
and  sometimes  a  third,  whose  convexity  is  outwards.  These  flexuosi- 
ties  are  extremely  variable,  and  are  rarely  the  same  in  two  subjects. 
In  all  this  part  of  its  course  the  internal  carotid  artery  furnishes  no 
branch. 

In  passing  through  the  carotid  canal  it  accommodates  itself  to  the 

different  directions  which  it  follows,  so  that,  fr^m  being  at  first  ver- 

**caJi,  it  afterwards  directs  itself  a  little  obliquely  forwards  and  upwards. 

T>ortion  of  the  internal  carotid  artery  is  surrounded  by  the  ascend- 
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ing  filaments  of  the  snperior  cenrical  ganglion  and  the  lamina  of  the 
dura  mater  which  lines  the  canal.  Before  emerging  it  gives  off  a 
small  hranchy  which  penetrates  by  a  particular  aperture  into  the  cavity 
of  the  tympanum,  to  be  distributed  to  its  mucous  membrane  and  to 
the  promontory,  on  which  it  anastomoses  with  a  twig  of  the  middle 
meningeal  artery.  Frequently  also  it  furnishes  another,  which  enters 
the  vidian  canal  from  behind  forwards,  and  there  anastomoses  with 
the  artery  of  the  same  name« 

On  ememng  from  the  carotid  canal  the  internal  carotid  artery 
directs  itself  upwards  and  a  little  forwards,  enters  the  cavernous  sinus 
of  the  dura  mater,  and  follows  anteriorly  its  lower  wall,  on  the  sides 
of  the  body  of  the  sphenoid  bone,  to  above  the  anterior  clinoid  pro* 
cess,  enveloped  by  the  inner  membrane  of  the  sinus  and  accompanied 
by  the  sixth  nerve  and  cavernous  ganglion.  In  this  course  the  artery 
forms  two  curves,  which  pretty  exactly  resemble  those  of  a  Ronum  S. 
The  convexity  of  the  first  is  turned  backwards  and  upwards,  and  that 
of  the  second  forwards  and  downwards.  While  contained  in  the 
cavernous  sinus,  the  internal  carotid  artery  sends  two  or  three  twigs 
to  the  dura  mater,  the  pituitary  body,  the  membrane  of  the  sphenoidal 
sinuses,  and  the  trunks  of  the  third,  fourth,  fifth,  and  sixth  pairs  of  nerves. 

Arrived  under  the  anterior  clinoid  process,  it  curves  vertically 
npwards,  then  directs  itself  a  little  backwards,  is  embraced  by  the  dura 
mater  and  arachnoid  membrane,  and  enters  into  the  cranium  a  little 
externally  and  posteriorly  to  the  optic  nerve.  It  is  afterwards 
enveloped  with  a  sheath,  which  is  furnished  to  it  by  the  arachnoid 
membrane,  ascends  obliquely  backwards  and  outwards,  and  separates 
into  several  branches  opposite  the  fissura  Sylvii,  where  it  terminates. 
But  before  this,  whilst  ascending  along  the  anterior  clinoid  process, 
the  internal  carotid  artery  furnishes  a  very  remarkable  branch,  which 
is  the  following. 

Ophtiialxic  Artebt. — The  ophthalmic  artery  (Jr^.  ophthalmica) 
is  not  large.  Immediately  after  its  commencement  it  enters  into  a 
small  canal  which  the  dura  mater  presents  to  it,  places  itself  on  the 
outer  and  lower  part  of  the  optic  nerve,  passes  along  with  it  through 
the  optic  foramen,  and  enters  the  orbit  between  the  nerve  of  the  sixth 
pair  and  the  rectus  extemns  muscle  of  the  eye.  It  then  ascends  on 
the  outer  side  of  the  optic  nerve,  passes  above  it,  crossing  its  direction 
obliquely  from  without  inwards,  being  covered  by  the  rectus  superior 
oculi  muscle,  and  becomes  horizontal  a  second  time  to  pass  forwards, 
along  the  inner  edge  of  the  nerve,  between  the  obliquus  superior  and 
rectus  intemus  muscles  of  the  eye,  as  far  as  the  internal  angle  of  the 
orbit,  where  it  ends  dividing  into  two  branches. 

Branches  of  the  Ophthalmic  Artery, 

1.  The  lachrymal  artery  is  one  of  the  largest  branches  of  the 
ophthalmic.  Besides  supplying  the  lachrymal  gland  it  sends  branches 
to  the  rectus  superior,  interior,  abduoens,  and  levator  palpcbne  muscles; 
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a  twig  paases  through  the  malar  bone  and  reaches  the  temporal  fosBa. 
It  terminates  ultimately  in  the  eyelids  and  tunica  conjunctiva  oculi. 

Central  artery  of  the  retina. — This  rery  slender  artery  perforates 
obliquely  the  envelopes  of  the  optic  nerve,  places  itself  in  its  centre 
and  accompanies  it  into  the  eye.  It  sends  a  multitude  of  twigs  to  the 
tunica  vascnlosa  retinse,  and  in  the  child  a  branch,  which  traversing 
the  vitreous  humor,  terminates  by  many  fine  twigs  on  the  back  of  the 
capsule  of  the  lens ;  with  age  this  twig  is  obliterated. 

The  mprO'Orbitar  artery  passM  under  the  superior  wall  of  the 
orbit  above  the  levator  palpebne,  and  leaving  that  cavity  by  the  supra- 
orbitar  notch  or  foramen,  terminates  in  the  frontalis  muscle  and  in- 
teguments of  the  forehead. 

The  posterior  or  short  ciliary  arteries  are  occasionally  30  or  40 
in  number.  They  do  not  all  come  directly  from  the  ophthalmic  artery. 
They  are  to  be  found  mostly  in  the  fat  surrounding  the  optic  nerve. 
On  reaching  the  posterior  part  of  tlie  ball  of  the  eye,  they  penetrate 
the  sclerotic  near  the  entrance  of  the  optic  nerve.  The  greater 
number  of  the  branches  proceed  to  the  external  surfiice  of  the  choroid 
and  to  the  iris  and  ciliary  processes. 

The  long  ciliary  arteries  are  generally  two  in  number.  They  pass 
through  the  sclerotica  more  forward  than  the  short  ciliary  brandies, 
and  so  reach  the  ciliary  body.  They  ultimately  form  the  vascular 
circle  of  the  iris.     In  the  foetus  they  supply  the  roembrana  pnpillaris. 

The  stiperior  and  inferior  muscular  branches  assist  by  their  branches 
in  supplying  the  muscles  of  the  orbit,  and  send  off  the  anterior  dliaiy 
twigs  which  enter  the  eyeball. 

The  posterior  ethmotdal  is  oocasionally  absent.  It  «iters  the  pos- 
terior internal  orbitar  foramen,  and,  so  reaching  the  posterior  ethmoidal 
cells,  it  enters  the  skull  to  be  distributed  upon  the  dura  mater. 

The  anterior  ethmoidal  artery  enters  the  anterior  internal  orbitar 
foramen  along  with  the  internal  nasal  nerve.  It  next  enters  the  skull, 
and  supplies  with  small  twigs  the  pituitary  membrane  and  falx 
cerebri. 

The  inferior  and  superior  palpebral  arteries  are  branches  whose 
names  indicate  their  course  and  distribution. 

The  nasal  artery  is  usually  considered  as  the  terminating  branch  of 
the  ophthalmic.  It  leaves  the  orbit  above  the  tendon  of  the  orbicularis 
palpebrarum,  passes  over  the  side  of  the  root  of  the  nose,  gives  some 
twigs  to  the  ladhrymal  sac  and  neighbouring  muscles,  and  anastomoses 
with  the  facial  artery. 

The  frontal  branch  is  smaller  than  the  nasal.  It  ascends  upon  the 
fbrehead  between  the  bone  and  the  orbicularis,  and  becomes  sub- 
cutaneous. 

Anatomy  of  the  Internal  Carotid  Artery  continued. 

After  giving  off  the  ophthalmic  artery,  the  internal  carotid  produces 
««i  4I.A  t«t4ortor  of  the  cranium  several   branches  distinguished  into 
uterior. 
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The  first  are  the  communicating  and  choroidal  arteries :  the  others, 
the  anterior  and  middle  cerebral  arteries. 

Communicating  Arteby  op  Willis. — It  directs  itself  obliquely 
backwards  and  a  little  inwards,  passes  over  the  side  of  the  infundi- 
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bulam  and  mammiUarj  eminences, 
above  the  arachnoid  membrane,  and 
internally  to  the  thickened  edge  of 
the  middle  lobe  of  the  brain,  open- 
ing into  the  posterior  cerebral  ar- 
tery, a  branch  of  the  basilar.  Its 
size,  which  is  in  general  rather  mo- 
derate, frequently  varies,  however, 
and  is  not  always  the  same  on  both 
sides. 

In  its  course  it  sends  very  slen- 
der ramifications  to  the  optic  tha- 
lami  and  nerves,  the  mammillary 
eminences,  the  tuh&r  cinereum^  the 
infundibulum,  the  choroid  plexus, 
and  the  crura  of  the  brain.  Fre- 
quently the  twig  which  belongs  to 
tiie  optic  thalamus  is  much  larger 
than  the  others. 


Artery  of  the  Choroid 
Plfjcus. — Always  less  than  the 
preceding;  it  arises  above  it,  and 
proceeds  obliquely  backwards  and 
outwards  towards  the  cms  cerebri, 
close  to  which  it  enters  into  the 
corresponding  lateral  ventricle  by 
its  inferior  fissure,  to  lose  itself  by 
subdividing  in  the  choroid  plexus. 
But  before  this  it  gives  a  great 
number  of  twigs  to  the  thalami 
nervorum  opticorum. 

The  artenal  circle  first  described  by  Willis  is  remarkable  chiefly  on 
account  of  its  connexion  with  the  brain.  Occasionally  the  communi- 
cating arteries  are  small,  or  one  may  be  absent,  or  rather  obliterated ; 
but  I  have  never  seen  this  happen  to  both.    Nevertheless,  such  an 

*  Fig.  172.— Sbowinfc  the  dtotrflration  of  the  vertebral  arteries,  the  formatfcm 
of  the  fauUar  artery,  and  the  circle  of  WilUa.— 1, 1 ,  vertebral  arteries ;  S,  basilar 
artery ;  S,  S.  anterior  cerebellar  arteries ;  4,  posterior  cerebral  arteries ;  ft,  5 
oammuiiicatuig  arteries  of  Willis ;  «,  6,  internal  carotids ;  7,  middle  cerebral 
artery  of  one  side ;  8,  8.  anterior  cerebral  arteries ;  9,  anterior  commnnicatinK 
artery  (sometimes  doable)  connecting  the  two  anterior  cerebral  arteries  to  each 
other,  and  thus  completing  the  circle  of  Willis ;  1 0, 10,  optk  nerves ;  E,  pitui> 
taiy  oodji  is,  corpora  albicantla. 
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arrangement  might  occur,  in  which  case  the  ligature  of  both  carotids, 
at  the  same  time,  would  probably  prove  &tal.  Some  experiments 
made  by  Cooper  seem  to  support  this  view. 

Anterior  Cerebral  Artert. — The  anterior  cerebral  artery 
directs  itself  obliquely  forwards  and  inwards,  between  the  optic  nerve 
and  the  posterior  region  of  the  anterior  lobe  of  the  brain,  as  far  as  the 
great  inter-hemispherical  fissure.  There,  after  furnishing  small  twigs 
to  the  pia  mater  and  optic  and  olfactory  nerves,  it  approaches  the  corre- 
sponding artery  of  the  other  side,  and  unites  with  it  by  a  very  short 
but  rather  large  transverse  branch,  which  is  named  the  anterior  com-' 
municating  artery.  Sometimes  this  branch  is  substituted  by  three  or 
four  parallel  twigs ;  but  in  aU  cases  it  sends  one  or  more  small  twigs 
to  be  distributed  to  the  fornix,  the  anterior  commissure,  and  the  sep- 
tum of  the  ventricles. 

After  thus  communicating  with  each  other,  the  two  anterior  cere> 
bral  arteries  change  their  dilution,  proceed  forwards,  and  dive,  parallel 
to  each  other,  between  the  two  anterior  lobes  of  the  brain,  turning 
over  the  corresponding  extremity  of  the  corpus  callosum.  They  then 
proceed  from  before  backwards  over  its  upper  surface,  at  the  posterior 
part  of  which  they  terminate  by  subdividing,  so  as  to  embrace  that 
body  entirely  in  an  arch  which  exactly  represents  its  form.  It  is  to 
this  arch  that  the  name  of  artery  of  the  corpus  callosum  is  commonly 
given. 

In  this  second  part  of  its  course  the  anterior  cerebral  artery  sends 
from  its  concave  side  a  great  .number  of  small  twigs  to  the  corpus 
callosum,  while,  by  that  which  is  convex,  it  furnishes  somewhat  larger 
twigs  to  the  plane  surface  of  the  cerebral  hemispheres.  These  twlga 
are  lodged  and  subdivide  in  the  anfractuosities  which  this  surface 
presents,  and  are  prolonged  as  far  as  the  convex  part  of  the  same 
hemispheres,  where  they  conomunicate  with  those  of  the  middle  and 
posterior  cerebral  arteries. 

Middle  Cerebral  Artert.— The  middle  cerebral  artery  is 
much  larger  than  the  anterior ;  it  seems  to  be  truly  the  terminating 
branch  of  the  internal  carotid.  Directed  outwards  and  backwards,  it 
gives  at  first  a  great  number  of  twigs  to  the  lower  part  of  the  brain, 
to  the  pia  mater  which  covers  the  crura  cerebri,  and  to  the  choroid 
plexus ;  it  then  enters  the  fissura  Sylvii,  and  divides  into  two  branches, 
the  one  to  the  anterior,  the  other  to  the  middle,  lobe  of  the  brain. 
These  branches  bend  backwards,  following  deeply  the  fissure,  and  end 
towards  the  posterior  part  of  ^e  brain,  where  they  subdivide  into  a 
great  number  of  twigs.  In  their  course  they  also  furnish  some,  and 
all  enter  together  into  the  cerebral  anfractuosities,  forming  many 
windings,  and  ramifying  in  the  pia  mater  to  such  a  degree  as  to  con- 
vert that  membrane  into  an  extremely  fine  and  close  vascular  net- 
work, from  which  issue  the  arteries  which  are  distributed  to  the  sub- 
f  the  brain.     It  is  only  in  some  particular  places,  which  I 
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have  already  made  known,  that  this  organ  receives  tmnks  of  any  size, 
as  in  the  optic  thahnus,  near  the  medullary  roots  of  the  olfactory 
nerves,  &c.* 

Subclavian  Arteries  (ArtericB  Sybclamai). — They  are  situated 
upon  the  upper  part  of  the  thorax  and  lateral  and  inferior  parts  of  the 
neck«  At  their  origin  they  present  some  differences  on  the  right  and 
left,  which  it  is  of  importance  to  oheenre. 

The  right,  which  is  generally  a  little  larger  tiian  the  left,  arises  upon 
the  corresponding  side  of  the  trachea,  from  the  arteria  innominata.  The 
left  separates  from  the  aorta  at  the  end  of  its  arch.  Both  extend  as 
far  as  the  upper  part  of  the  first  rib,  in  the  interval  of  the  scaleni 
muscles ;  but  the  right  is  obviously  shorter  than  the  left. 

They  also  differ  in  their  position,  direction,  and  relations,  to  the 
ne^hbouring  organs. 

Thus  the  right  subclavian  is  more  superficial  than  the  lefl,  which 
appears  to  depend  especially  upon  the  direction  of  the  arch  of  the 
aorta.  The  right  'directs  itself  obliquely  outwards  and  upwards,  as 
fiur  as  the  interval  of  the  scaleni  muscles ;  the  left  ascends  vertically 
to  near  them,  and  suddenly  turns  outwards  to  psss  into  their  interval. 

Thus  the  anterior  side  of  the  right  subclavian  is  covered  from  within 
outwards  by  the  clavicle,  the  sterno>hyoidei,  and  stemo-thyroidei 
muscles,  the  corresponding  subclavian  vein,  and  the  right  pneumo- 
gastric  and  phrenic  nerves,  which  cross  its  direction.  Its  posterior 
side  is  separated  from  the  vertebral  column  and  longus  colli  muscle  by 
a  pretty  laxge  interval.  Its  outer  side  comes  somewhat  near  the  top 
of  the  lung,  and  the  inner  leaves  a  triangular  space  between  it  and  the 
right  common  carotid  artery. 

The  anterior  side  of  the  left  subclavian  is  covered  at  first  by  the 
lung  and  vena  innominata,  then  by  the  pneumo-gastric  nerve,  whichy 
instead  of  crossing  its  direction,  runs  parallel  to  it.  Lastly,  the  first 
rib^  the  davide,  and  the  stemo-thyroideus  muscle,  are  applied  upon  it 
In  a  distant  manner.  Its  posterior  side  rests  immediately  upon  the 
vertebral  column  and  longus  ooUi  muscle.  Its  outer  side  lies  upon  the 
pleura,  which  separates  it  from  the  lung;  the  inner  corresponds  to  the 
oommon  carotid  artery. 

The  subclavian  arteries  traverse  a  considerable  space  without  fur^ 
nJshing  any  branch;  but,  in  the  vicinity  of  the  first  rib,  before  passii^ 
between  the  scaleni  musdes,  they  give  off  a  pretty  large  number,  of 
whidi  the  vertebral  and  inferior  thyroid  come  off  from  its  upper  side ; 
the  internal  mammary  and  superior  intercostal  from  its  lower,  and 
the  tnnsverBe  cervical,  supra4capnlar,  and  deep  cervical  from  the 
outer. 

Vertsbral  Artery  {Art.  vert^aiis). — ^The  vertebral  artery  is 

*  It  Is  neoesBsry  to  study  the  arteries  whidi  are  flimished  to  the  todn  by 
the  vertebral  arteries  of  the  subclavian  at  the  same  Ume  with  those  which  the 
internal  carotldi  transmit  to  it. 

2  A 
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ths  brgot  bnnch  of  the  nibcUTiui,  alinDit  eqaalling  the  uilUrjr 
■rWry  in  mm.  It  i*  opedally  dntiDol  for  tbc  cerebnini,  wrebellDm, 
iml  ipiuJ  Durraw.  It  aritn  dnply  rrom  the  upper  and  back  put  of 
the  aubcUviui,  near  th«  place  wfa«re  the  Utter  dwDgM  Its  directioD. 
To  Uw  right  it  fomu  a  ver?  obtuse  angle  with  it,  whiJe  on  tbr  left  aide 
itaeema  to  contiaue  it  in  the  aune  directioD. 

nr  ni.*  ^''  ^'^  tides,   immediately  after  it* 

eooiDieDoeDieiiC,  the  vertebral  arterj  pro- 
ceeds directl]'  upwards,  behiod  the  infe. 
yi  "}      rior  thyroid  artery,  upon  the  vertebral 

V  ^^  colamn,    between   the  longus  colli   and 


At  the  end  of  ft 


'  leas  short 


it  eaten  the  tonmen  with  irhich 
the  base  of  the  inuuTene  pcoow  of  tha 
liith  cervical  rertebia  is  perforated,  and 
sometdmes  that  of  the  Mb,  without  bsTing 
giren  rite  to  atf  brandi ;  in  other  imcer 
Caaea  it  enten  these  tbramina  oolf  at  the 
fourth  or  third  vertebra ;  it  then  atcendi  in 
the  canal  which  result!  from  the  aggregate 
of  all  thoee  bolee  with  which  the  liana- 
Terae  process  of  the  cerrial  vertebrK  an 
peifoisted,  and  which  is  oompleted  hj  tli< 
intertnnaTerialea  muBclea.  In  this  pari 
of  its  extoit  it  paasa  before  the  trunks 
of  the  cerrical  nerra.  It  thus  ariirea  at  the  aiis,  baving  only 
dewribed  very  slight  Beiuositiea ;  but  it  then  teava  the  canal,  diracti 
itielf  backwudi  under  the  tracbelo-maatoideua,  and  forma  between 
the  two  tint  rertebrs  a  vertical  curve,  the  coureiity  of  which 
■•  directed  backwaidi,  upwards,  and  invardi.  It  thm  pnxndi 
upwards  and  outwards,  as  far  as  the  transverse  procesa  of  the  atlaa,  of 
which  it  pexforatcfl  the  base  directly  upwards ;  luider  the  ohliqnui 
apitis,  after  which  it  passes  backwards  and  inwards,  and  dascrihea, 
between  that  vertebra  and  the  occipital  bone,  in  the  triangnlar  gf 
of  the  recti  poitici  and  obliqui  capitis  muida,  a  si 
curve,  whoee  convaity,  also  directed  backwards,  is  covered  by  the 
com  plexus  and  rectus  capitis  poaticua  major  muscles,  while  its  concavity 
emhracea  the  aids  of  the  posterior  occiplo-atlantal  ligumt. 

Lastly,    the   two   vertebral  arteries  pass   through   the    uwrtniaa 
of  the  two  eitremities  of  the  nme  li^ment,  and  throng  uw  don 
',  and   enter    tlie   oaninm   by  the  occipital    Ibramm,  on  tlw 

]|  Uh  vertebral 

I,  ft,  tbearterr 

„  _  ^saliv  Intc  the  I 

DnHbatcdiilalbaaa. 
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sides  of  the  spinal  marrow.  They  then  converge  and  ascend  in  a 
tortuous  manner  inwards  and  forwards,  between  tiie  corpora-pyrami- 
dalia  .and  olivaria  and  the  basilar  groove,  on  which  they  unite 
angularly,  to  give  rise  to  the  basilar  artery. 

In  the  canal  of  the  transverse  processes  the  vertebral  artery  sends 
off  several  brancftes  in  all  directions,  of  which  the  external,  anterior, 
and  posterior,  emerge  between  these  processes,  go  to  the  intertrans- 
versales,  scaleni,  rectus  capitis  anticus  major,  trachdo-mastoideus,  and 
splenius  muscles,  and  communicate  with  the  neighbouring  arteries, 
while  the  internal  penetrate  into  the  vertebral  canal  by  the  inter- 
vertebral foramina,  to  expand  upon  the  spinal  marrow  and  dura  mater, 
anastomosing  with  those  of  the  opposite  side. 

In  its  vertical  curve  the  vertebral  artery  sends,  internally  and 
inferiorly  of  the  obliquus  capitis  inferior,  a  small  branch,  which  biifiir- 
cates  as  it  descends.  One  of  its  twigs  is  distributed  to  the  semi-spinalis 
colli  and  multifidus  spinse,  and  the  other  {Art,  meningea  posterior) 
asoends  under  the  posterior  arch  of  the  atlas,  to  be  distributed  to  the 
dura  mater.  Moreover,  there  also  separate  from  it  some  twigs  for 
the  obliquus  capitis  inferior  and  tracheio-mastoideus. 

In  its  transverse  curve  it  sends  a  considerable  number  of  twigs  to 
the  recti  postici  and  obliqui  capitis  muscles.  One  of  them,  larger  than 
the  others,  is  transverse,  directs  itself  inwards,  and  presently  divides 
into  two  branches,  one  of  which,  anastomosing  with  that  of  the  oppo- 
site side,  constitutes  a  kind  of  arch  between  the  oomplexi  and  recti 
capitis  postici  majores  muscles,  while  the  other,  descending  obliquely, 
is  distributed  to  the  latter,  and  to  the  rectus  posticus  minor. 

PosTEBiOR  Spinal  Artery  {Art.  spinalis  posterior), — It  arises 
from  the  vertebral  artery,  near  the  oorpora-pyramidalia,  and  some- 
times from  the  inferior  cerebellar  artery.  It  directs  itself  downwards 
and  a  little  obliquely  inwards,  passes  behind  the  spinal  marrow,  and 
continues  to  descend,  parallel  to  that  of  the  opposite  side,  as  far  as  the 
second  lumbar  vertd)ra.  It  is  extremely  slender;  all  its  twigs  are 
transverse,  and  anastomose  with  those  of  the  opp<»ite  side,  or  lose 
themselves  upon  the  proper  membrane  of  the  spinal  marrow,  sending 
only  some  absolutely  capillary  ramifications  to  the  pulpy  substance  of 
the  latter. 

AnTERTOR  Spinal  Artery  {Art.  spinalis  anterior). — It  is  a  little 
larger  than  the  preceding,  and  arises,  internally,  near  the  termination 
of  the  vertd>rBl  artery ;  it  even  sometimes  comes  from  the  inferior 
oerebellar  or  basilar  artery.  It  descends  in  a  tortuous  manner  upon 
the  anterior  surface  of  the  upper  extremity  of  the  spinal  marrow,  gives 
some  ramifications  to  it,  and  tmites  angularly  with  that  of  the  opposite 
dde^  opposite  the  occipital  foramen.  There  results  from  this  union  a 
very  flexuous  common  trunk,  which  descends  as  far  as  the  lower 
extremity  of  the  spinal  marrow,  giving  off,  to  the  right  and  left,  twigs 
similar  to  those  of  the  posterior  spinal  arteries,  and  which  is  after- 
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wards  prolonged,  without  dividiDg  in  the  midst  of  the  nervous  filaments 
forming  the  cauda  equina,  as  far  as  the  articulation  of  the  sacrum  with 
the  coccyx,  where  it  terminates  by  anastomoeiug  with  the  twigs  of  the 
lateral  sacral  arteries. 

Inferior  Cerebellar  Arterv  (Art.  inferior  cerebelli), — It 
arises,  externally,  from  the  end  of  the  vertebral,  or  even  from  the 
basilar  trunk.  Its  size  is  very  variable,  although  almost  always  pr^y 
considerable.  It  directs  itself  transversely  outwards,  crossing  the 
corpus  pyramidaie,  passes  between  the  origins  of  the  corresponding 
pneumo-gastric  and  spinal  accessory  nerves,  and  advances  in  a  serpen- 
tine manner  upon  the  inferior  surface  of  the  cerebelliun.  Its  first 
twigs,  which  are  very  small,  are  distributed  to  the  superior  extremity 
of  the  spinal  marrow,  the  origins  of  the  pneumo-gastric  and  hypo- 
glossal nerves,  and  the  walls  of  the  fourth  ventricle ;  but  the  last, 
which  are  much  laiver,  creep  under  the  hemisphere  of  the  cerebellum, 
as  far  as  its  circumference,  where  they  communicate  with  those  of  the 
superior  cerebellar  artery.  There  are  only  some  whidi  penetrate  into 
the  aniractuosities ;  the  rest  subdivide  at  the  surface,  and  form  a  very 
fine  network  in  the  pia  mater. 

Basilar  Artery  {Arteria  basilaris). — The  basilar  artery  results 
from  the  union  of  the  two  vertebral  arteries.  Larger  than  either  of 
them  individually,  it  has  yet  a  smaller  calibre  than  that  of  the  two 
together.  It  commences  posteriorly  towards  the  groove  which  sepa- 
rates the  cerebral  protuberance  from  the  medulla  oblongata,  ascends, 
describing  some  flexuosities,  in  the  groove  which  runs  along  the  middle 
part  of  tiie  protuberance,  and  endis  anteriorly  in  the  interval  which 
separates  the  crura  of  the  brain.  It  therefore  corresponds  above  to  a 
groove  of  the  protuberance,  and  rests  below  upon  the  basilar  groove. 

In  its  short  course,  the  basilar  artery  gives  off  on  each  side  a  great 
number  of  small,  irr^ular,  and  flexuous  twigs,  which  are  distributed 
to  the  protuberance,  the  cerebellum,  the  corpora  olivaria  and  pyra- 
midalia,  and  the  acoustic,  facial,  and  trifacial  nerves.  But  there  also 
separate  from  it  two  somewhat  more  remarkable  branches,  which  are 
the  superior  cerebellar. 

Sdperiob  Cerebellar  Artery  (Art  oereMH  superiory^Axu- 
ing  from  the  basilar  artery,  near  its  termination,  it  directs  itself 
outwards  and  backwards  under  the  protuberance  and  cms  of  the  brain, 
around  which  it  turns  to  ascend  upon  the  upper  surface  of  the  cere- 
bellum, opposite  the  tubercula  quadiigemina,  and  afWr  sending  a  great 
number  of  twigs  over  the  protuberance,  the  crura  cerebri  and  oere- 
belli,  the  tubercula  quadrigemina,  and  pineal  gland,  the  choroid 
plexus,  and  the  valvule  of  Yieussens,  it  divides  into  a  great  num- 
ber of  branches,  some  of  whidi  ascend  In  a  very  flexuous  manner 
upon  the  posterior  lobe  of  the  cerebrum,  whilst  others  descend  upon 
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the  upper  surface  of  the  cerebellum,  where  they  are  distributed  like 
those  of  the  inferior  cerebellar  artery. 

The  basilar  artery  terminates  by  separating  into  two  branches, 
which  are  the  posterior  cerebral  arteries. 

PosTEBiOB  Cerebral  Artebt. — The  posterior  cerebral  artery 
(Art,  cerebri  profunda)  is  much  larger  than  the  superior  cerebellar, 
from  which  it  is  separated  at  its  commencement  by  the  nerre  of  the 
third  pair.  It  proceeds  at  first  forwards  and  outwards,  then  presently 
directs  itself  backwards,  turning  orer  the  corresponding  cms  of  the 
brain,  whence  it  gains  the  lower  part  of  the  posterior  lobe  of  that 
organ.  Immediately  after  its  commencement  it  furnishes  several  small 
twigs  to  the  mammillary  tubercles,  and  to  the  crura  of  the  brain :  it 
sends  a  pretty  large  one  into  the  ihird  ventricle  for  the  thalamus  of 
the  optic  nerve,  the  tuber  dnereum,  and  the  anterior  pillars  of  the 
fornix.  Precisely  in  the  place  where  it  is  in  contact  with  the  nerve  of 
the  third  pair,  it  receives  the  communicating  artery  of  Willis,  which 
oomes  from  the  internal  carotid. 

Afterwards  there  still  proceed  from  it  a  considerable  number  of 
iw^  to  the  cerebral  protuberance,  the  cms  of  the  brain,  the  choroid 
plexus,  the  thalamus  of  the  optic  nerve,  the  oomu  Ammonls,  the 
oorpus  striatum,  the  pineal  gland,  and  the  tubercula  quadrigemina. 

The  branches  which  this  artery  sends  over  the  brain  dive  into  the 
anfractuositaes  of  its  posterior  lobe,  and  subdivide  in  the  pia  mater 
like  those  of  the  other  cerebral  arteries,  with  which  their  ramifications 
anastomose. 

The  posterior  cerebral  arteries,  the  communicating  arteries  of 
Willis,  the  anterior  cerebral,  and  the  anterior  communicating  artery, 
form  a  sort  of  polygon,  in  the  area  of  which  are  situated  the  mammilla^ 
eminences,  the  tuber  dnereum,  the  pituitary  body,  and  the  infundi- 
bulum. 

It  is  also  to  be  observed  that  the  prindpal  trunks  of  the  arteries  of 
the  brain  occupy  the  base  of  that  organ,  and  are  placed  between  it  and 
the  bony  surmces,  so  that  the  motions  of  the  arterial  circulation  are 
communicated  to  the  brain,  as  was  first  distinctly  proved  by  Duvemey. 
This  impulse  is  transmitted  to  it  in  a  uniform  manner,  on  account  of 
the  extensive  anastomoses  of  these  different  trunks*  The  prindpal 
branches  of  these  same  trunks  are  lodged  in  the  fissures  and  anfrac- 
tuosities.  The  twigs  subdivide  to  infinity  in  the  pia  mater,  and  it  is 
in  reality  only  the  capillary  extremities  of  the  vessels  that  penetrate 
into  the  pulp  of  the  oi^an. 

IiTFEBiOR  Thyboid  Abtebt  {Art,  thyrotdea  inferior), — Proporw 
tionally  larger  in  children  than  in  adults,  it  is  of  much  smaller  size 
than  the  vertebral  artery,  and  is  more  superfidal.  It  arises  from  the 
upper  part  of  the  subclavian,  almost  opposite  the  internal  mammary, 
and  a  little  externally  of  the  vertebral.  It  ascends  at  first  vertically 
upon  the  scalenus  anticus,  and,  on  arriving  before  the  fifth  vertebra^ 
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suddenly  bends  inwards,  passes  transveraelj  behind  the  common  carotid 
artery,  and  goes  in  a  tortuous  manner  to  the  thyroid  body. 

In  its  course  the  inferior  thyroid  artery  sends  off  the  following 
branches : — 1,  internal ;  to  the  oesophagus  and  trachea :  2,  external ; 
the  most  remarkable  of  which  is  the  artery  called  Art.  eervkalis 
ascendens.  This  branch  ascends  upon  the  scalenus  anticus  and  longus 
colli  muscles  on  each  side,  as  fiu*  as  the  rectus  capitis  anticus  major. 
It  anastomoses  with  the  yertebral  posterior,  cerrical  and  occipital 
arteries. 

Arrived  at  the  lower  and  outer  part  of  the  corresponding  lobe  of 
the  thyroid  body,  the  inferior  thyroid  artery  divides  into  two  lai^ 
branches  which  separate  from  eadi  other,  pass  behind  the  organ,  and 
send  it  numerous  twigs  which  subdivide  in  its  substance,  anastomosing 
with  the  opposite  inferior  thyroid  artery  and  with  the  two  superior 
thyroids.  It  also  sends  some  very  small  twigs  to  the  mucous  noem- 
brane  of  the  trachea. 

Internal  Mammabt  Artrrv  (Art.  mammaria  mtema). — ^Tbe 
internal  mammary  artery  arises  from  the  subclavian  at  the  same  level 
as  the  inferior  thyroid.  It  descends  at  first  a  little  inwards  before 
the  scalenus  anticus  muscle,  and  externally  of  the  phrenic  nerve.  It 
then  enters  the  thorax,  where  it  is  situated  on  the  outside  of  the  pleura, 
along  the  posterior  surface  of  the  stemo-costal  cartilages,  and  internal 
intercostal  muscles,  whose  direction  it  crosses.  In  descending  it  gra- 
dually approaches  the  sternum,  places  itself  betweoi  the  triangularis 
stem!  and  the  walls  of  the  thorax,  and,  towards  the  xiphoid  cartilage, 
divides  into  two  branches  (miacuio-phrenic  and  superior  epigastric ), 
which  are  prolonged  to  a  greater  or  less  distance  into  the  walls  of  the 
abdomen. 

Near  its  origin  the  Internal  mammary  artery  sends  a  great  number 
of  branches  to  the  thymus  gland,  the  stemo-hyoidei,  and  stemo- 
thyroidei  muscles,  and  the  neighbouring  lymphatic  ganglia.  The 
branches  which  the  internal  mammary  gives  off  in  its  course  are, 

1.  The  anterior  mediastinal,  supplying  with  twigs  a  portion  of  the 
pericardium,  and  pleune,  thymus,  and  substernal  lymphatic  glands. 

2.  Superior  phrenic  artery ;  constant,  though  of  very  small  sice. 
It  accompanies  the  phrenic  nerve  and  supplies  branches  to  the  muscular 
fibres  of  the  diaphragm. 

3.  Anterior  intercostal  arteries, — They  equal  in  number  the  inter* 
costal  spaces  and  increase  in  size  from  above  downwards.  They  arise 
opposite  the  inferior  edge  of  each  cartilage,  follow  it  for  some  extent, 
and  descend  afterwards  upon  the  intercostal  muscles.  They  some- 
times divide  into  two  branches,  one  following  the  inferior  edge  of  the 
cartilage,  the  other  the  superior. 

4.  Internal  branches, — The  superior  are  the  largest;  and  they 
gradually  deci^ease  in  size,  the  reverse  of  the  preceding  vessels.  In 
number  they  are  the  same.  Afler  sending  off  some  twigs  they  pass 
*Hrough  the  intercostal  spaces,  and,  bending  on  themselves,  supply  with 
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branches  the  pectoralis  major,  rectos  abdominis,  obliquns  eitcrans, 
and  internal  intercostal  muscles. 

Superior  iNTEROoerAL  Artery  {Art,  interoostalis  zuperior), — 
Its  Tolume  and  length  vary  mnch.  Arising  from  the  lower  and  back 
part  of  the  subclavian,  opposite  the  deep  cerrical  artery,  it  descends 
before  the  neck  of  the  fint  rib,  eztemallj  of  the  inferior  oeryical 
ganglion,  and  forms  some  flexuosities.  Opposite  the  lower  edge  of 
that  rib  it  gives  off  two  twigs,  the  one  posterior,  the  other  external, 
and  sometimes  terminates  there.  But  most  commonly  it  passes  before 
the  neck  of  the  second  rib,  and  on  arriving  at  the  second  intercostal 
space  furnishes  two  other  twigs.  In  some  subjects  it  proceeds  still 
lower.  In  the  whole  of  this  course  the  superior  intercostal  artery  is 
covered  by  the  pleura. 

Before  the  first  rib  it  frequently  sends  a  pretty  large  twig  to  the 
lower  part  of  the  scalenus  anticus  muscle. 

The  potUrior  branch  which  it  fiumishes  in  the  first  intercostal 
space  is  very  small ;  and,  afler  throwing  some  small  twigs  over  the 
spinal  marrow,  by  the  intervertebral  foramen,  it  emerges  posteriorly 
between  the  transverse  processes  and  goes  to  lose  itself  in  the  muscles 
of  the  back.  The  external  branch,  which  comes  off  from  it  at  the 
same  point,  is  distributed  to  the  two  intercostal  muscles,  after  furnish* 
ing  some  ramifications  to  the  periosteum  of  the  vertebive,  the  ossophagos, 
and  bronchi. 

In  the  second  intercostal  space  the  artery  terminates  by  dividing 
into  two  branches,  which  follow  precisely  the  same  coune  as  the 
preceding,  are  lost  in  the  muscles,  and  anastomose  widely  with  the 
first  aortic  intercostal  artery. 

Transverse  Cervical  Artebt  {Art.  transversalis  co//t).— Next 
to  the  vertebral,  inferior  thyroid,  and  mammary  arteries,  this  is  the 
largest  branch  of  the  subclavian.  It  sometimes  arises  from  the 
inferior  thyroid.  Directing  itself  transversely  outwards,  it  winds 
along  the  scaleni  muscles,  above  the  nerves  which  form  the  brachial 
plexus,  in  the  triangular  space  which  exists  between  the  stemo-cleido 
mastoideus  and  trapezius  muscles  and  the  clavicle,  where  it  is  covered 
by  the  first  of  these  muscles.  It  then  curves  and  descends  obliquely 
backwards  under  the  trapesius  and  levator  anguli  scapulae  muscles, 
changes  its  direction  again,  and  descends  vertically  under  the  rhom- 
boideus  musde,  along  the  posterior  edge  of  the  scapula,  where  it  gets 
the  name  of  posterior  scapular  {Art.  acapuiaria  posterior),  to  terminate 
by  subdividing  near  its  inferior  angle. 

Near  its  origin  this  artery  gives  off  several  branches  to  the  scaleni 
muscles,  which  ascend  vertically,  and  another  larger  and  more  super- 
ficial branch  (superficial  cervical  artery),  which  proceeds  in  a  tortuous 
manner  from  within  backwards,  and  goes  to  be  distributed  to  the 
splenius  and  trapezius  muscles,  the  cellular  tissue  and  skin  of  the 
inferior  and  lateral  region  of  the  neck.    In  passing  nnder  the  levator 
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anguli  scapuUe,  it  sendB  upwards  a  pretty  large  branch  to  this  mnacl* 
and  the  trapeziaa,  and  downwards  several  branches,  which  descend 
under  the  latter  muscle  as  far  as  the  supra-spinatus,  and  are  equally 
distributed  among  them,  communicating  with  sereral  branches  of  the 
supra-scapular  artery. 

Opposite  the  rhomboideus  muscle  the  transverse  cervical  artery 
separates  into  two  equal  branches,  one  of  whidi  follows  the  posterior 
edge  of  the  scapula,  and  spreads  out  in  the  subscapularis,  serratus 
mi^us,  rhomboideus,  serratus  posticus  superior,  latissimus  dorsi,  and 
trapezius  muscle,  as  well  as  in  tiie  integuments  of  the  back,  while  the 
other  proceeds  outwards,  under  the  scapula,  and  is  destined  for  the 
serratus  magnus  and  subscapularis  alone. 

In  some  subjects  the  transverse  cervical  artery  comes  from  the 
axillary,  and  then,  instead  of  passing  above  the  nerves  of  the  brachial 
plexus,  it  glides  in  one  of  the  intervds  which  they  leave  between  them. 

SupRA-soAFULAB  Abtert  (^Art.  Kopulane  tuperior  aeu  irons- 
venalia  humert), — Less  voluminous  than  the  preceding,  it  more  com* 
monly  comes  off  from  the  inferior  thyroid  than  from  the  subclavian 
itself;  sometimes  it  has  a  trunk  common  to  it  and  the  transverse 
cervical  or  internal  mammary  artery.  In  all  cases  it  proceeds  in 
a  tortuous  manner  from  within  outwards,  behind  the  clavicle,  covered 
by  the  stemo-cleido  mastoideus,  platysma-myoides,  and  trapezius 
muscles,  and  arrives  at  the  upper  edge  of  the  scapula,  following 
exactly  the  course  of  the  supra-scapular  nerve.  On  arriving  near  the 
8upni*-spisatus  muscle,  it  posses  above  the  coracoid  ligament,  dives 
between  the  supra-spinatus  muscle  and  the  foasa  of  the  same  name, 
directs  itself  outwards  under  the  arch  formed  bv  the  clavicle  and 
acromion  process  united,  winds  over  the  edge  of  the  spine  of  the 
scapula,  and  enters  into  tiie  fossa  infra-spinata,  betweoi  the  bone  and 
the  infra-spinatus  muscle. 

In  the  first  part  of  its  course  this  artery  furnishes  several  twigs  to 
the  subclavius  and  platysma  myoides  muscles,  to  the  clavicle,  the 
cellular  tissue,  and  lympathic  ganglia  of  the  lower  part  of  the  neck. 
Before  passing  over  the  coracoid  ligament  it  sends  to  the  supra- 
spinatus  muscle  a  pretty  large  superficial  branch,  which  gives  twigs 
to  the  trapezius  muscle  and  acromio-clavicular  articulation;  they 
anastomose  with  the  transverse  cervical  artery.  Lastly,  in  the  fossa 
infira-spinata  the  supra-scapular  artery  anastomoses  with  the  sub- 
scapular, which  comes  from  the  axillary  artery,  and  divides  into  two 
principal  brandies,  of  which  one  follows  the  anterior  edge  of  the 
scapula  and  belongs  to  the  teres  major  and  latissimus  dorsi  muscles^ 
while  the  other  proceeds  transversely  backwards  under  the  spine  of 
the  scapula,  and  throws  a  multitude  of  twigs  into  the  in^-spinatus 
muscle. 

Deep  Cervical  Abtert  (AH.  oerricalia  profunda).^Th6  deep 
cervical  artery  arises  from  the  posterior  and  deep  part  of  the  sul>* 
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dayian,  ezteniAlly  of  the  inferior  thyroid,  behind  the  scalenos  anticus 
moscle,  and  immediately  before  the  transverse  process.  It  has  been 
seen  to  come  from  the  inierior  thyroid  or  rertebral  artery,  or  to  hare 
a  common  trunk  with  the  superior  intercostal.  Immediately  after  its 
origin  it  ascends  obliquely  outwards,  passes  between  the  two  last 
transrerse  processes  of  the  neck,  after  giring  small  twigs  to  the  scaleni« 
longus  colli,  and  rectus  capitis  anticus  major  muscles,  directs  itself 
backwards,  upwards,  and  inwards,  between  the  complexus  and  semi- 
spinalis  colli  muscles,  becomes  vertical,  and  ends  by  anastomosing, 
towards  the  head,  with  the  vertebral  and  occipital  arteries,  sending 
numerous  ramifications  into  the  muscles  and  integuments  of  the  back 
part  of  the  neck. 

Axillary  *  Artery  (Jrteria  arilloHs) — Is  the  direct  continua- 
tion of  the  subclavian.  Situated  at  the  superior  lateral  part  of  the 
thorax,  and  in  the  axilla.  It  directs  itself  obliquely  downwards  and 
outwards,  as  far  as  the  level  of  the  inferior  edge  of  the  latissimus 
dorsi  muscle,  where  it  is  then  called  brachial.  In  this  course  it  de- 
scribes a  curve,  of  which  the  convexity  is  directed  outwards  and  up- 
wards, and  the  concavity  inwards  and  downwards.  This  great  trunk 
receives  the  name  of  axillary  so  soon  as  it  reaches  the  suiibce  of  the 
first  rib. 

The  anterior  side  of  the  axillary  artery  is  at  first  covered  by  the 
platysma  myoides,  in  a  small  triangular  space  which  is  formed  by  the 
scalenus  anticus  muscle,  the  nerves  of  the  bradiial  plexus,  and  the 
clavicle.  It  is  then  in  relation  with  the  clavicle  itself,  whose  direction 
it  crosses,  and  with  the  subclavian  muscle.  Still  lower,  the  pectoralis 
major  muscle,  then  the  pectoralis  minor,  and  lastly,  the  tendon  of  the 
pectoralis  major  and  the  coraco-brachialis  and  biceps  muscles,  are 
applied  upon  it.  From  the  clavicle  to  the  lower  part  of  the  axilla^  the 
axillary  vein  lies  upon  the  artery  of  the  same  name. 

Its  posterior  side  rests  internally  upon  the  brachial  plexus.  At  tha 
middle  it  corresponds  to  the  cellular  interval  which  separates  the  ser- 
ratus  magnus  and  subscapularis  muscles.  Externally  it  lies  upon  tiie 
teres  major  and  latissimus  dorsi. 

Its  under  or  inner  side  is  at  first  lodged  in  a  more  or  less  deep 
groove,  which  the  upper  surfiioe  of  the  first  rib  presents  for  it;  it  then 
oorresponds  to  the  first  intercostal  muscle,  the  second  rib,  and  the 
upper  digitation  of  the  serratus  magnus,  from  which  it  is  afterwards 
more  or  less  separated  by  the  brachial  plexus,  or  by  cellular  tissue  and 
lymphatic  ganglia. 

Its  t^per  or  outer  side  is  at  first  covered  by  the  skin,  the  platysma 
myoides,  and  a  layer  of  adipose  tissue ;  afterwards  by  the  clavicle  and 
snbclavius  muscle,  and,  lastly,  by  the  capsule  of  the  shoulder-joint,  the 
subscapularis  muscle,  and  the  tendon  of  the  teres  major  and  latissimus 
dorsi,  which  separates  it  firom  the  upper  part  of  the  humerus. 

The  axillary  vein  is  always  placed  before  the  artery,  as  I  have 

*  AzilU—the  ann-plt. 
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mlmdf  nid.  Tbe  bratUal  plera 
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Tbe  acromiol  thoraeie  artery. 
—It  is  of  coDsidermble  li^  ud 
coma  off  from  the  fore  part  of  the 
axillary  artery,  opposite  the  upper 
tdge  of  the  pectoraUa  TninoT,  and 
frequently  t/f  ■  tmnk  c«(qnwB  to 
it  liul  the  laperior  tbaradc.  Coo- 

(he  pectoralii  major,'  it  dtacendi 
obliqaelj  oatwardi  tovaidi  the 
deltoid  Diuacle,  throwing  Bonw 
amall  twigs  into  the  Bubclariiu, 
lerrstiu  nucniu,  and  fint  int<r> 
coital  miude.  Arrived  at  tha 
narrow  interral  which  aejaiatta 
tbe  delt^d  from  tke  pectoialli 
aujor,  itdirideaintotwobraiu^e^ 
a  iDperior  and  an  infeiior. 

The  mperior  broHch  aaccnd*  in 
a  tortnoua  manner  in  Hie  intena] 
which  we  have  jnit  msitioiKd,  and 
arrives  at  tbe  claTicle*  There  it 
give*  off  a  trantverae  twig,  which 
ii  diatribuled  to  the  skin  of  the  top 
of  the  ihoulder  and  upon  the  del- 
toid miucle.  It  then  dirs  ncder 
■cle,  and  (till  diiidea  into 
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ariicalation,  while  the  other,  which  is  larger,  forms  a  network  upon 
the  fibrous  capsule  of  the  shoulder-joint.  It  anastomoses  with  the 
superior  scapular  artery. 

The  inferior  branch  ibllows  the  course  of  the  cephalic  rein  between 
the  deltoid  and  pectoralis  major  muscles,  and  dirides  into  two  twigs, 
which  are  distributed  to  each  of  them,  anastomosing  with  the  thoracic 
and  circumflex  arteries. 

The  superior  thoracic  artery, — Host  commonly  it  arises  along  with 
the  acromial.  Its  size  is  variable.  It  descends  obliquely  forwards 
between  the  pectoralis  major  and  pectoralis  minor  muscles,  to  which 
it  is  distributc-d  by  a  great  number  of  twigs,  some  of  which  run 
superficially  as  far  as  the  mamma.  It  anastomoses  with  the  inter- 
costal arteries  and  the  internal  mammary.  In  some  subjects  there 
are  two  or  three  superior  thoracic  arteries. 

The  long  thoracic  or  external  mammary  artery. — It  sometimes 
arises  along  with  the  superior,  but  more  commonly  it  comes  off  from 
the  axillary,  a  little  lower  than  it.  It  descends  at  first  almost  verti- 
cally, and  only  a  little  from  behind  forwards,  on  the  lateral  part  of  the 
thorax,  between  the  lower  edge  of  the  pectoralis  major,  which  covers  it, 
and  the'serratus  magnus,  on  which  it  lies.  It  then  bends  inwards, 
beoomea  subcutaneous,  and  divides  into  several  branches,  which  embrace 
the  mamma. 

This  artery  gives  numerous  twigs  to  the  pectoralis  major,  serratua 
magnus,  and  intercostales  muscles,  the  lymphatic  gazielia  of  the  axilla, 
the  integuments,  and  mamma.  It  anastomoses  with  the  intercostal, 
internal  mammary,  and  superior  thoracic  arteries. 

Branches  vhich  the  Axillary  Artery  gives  off  in  the  Axilla  and  t/gpper 

part  of  the  arm. 

Subscapular  artery  {Art,  infra ^scapularis ),—^The  subscapular 
artery  is  of  considerable  size,  and  comes  off  from  the  lower  part  of  the 
axilhury  artery,  opposite  the  lower  edge  of  the  tendon  of  the  sub- 
Bcapularis  muscle,  and  behind  the  brachial  plexus.  Immediately  after 
its  origin  it  gives  off  three  or  four  pretty  large  branches,  whidi  pro- 
ceed transversely,  either  to  the  lymphatic  ganglia  of  the  axilla  or  to 
the  subscapularis  muscle.  It  then  descends  obliquely  along  the  lower 
edge  of  that  muscle,  and  presently  divides  into  two  considerabla 
branches,  an  inferior  and  smaller,  and  a  superior  and  larger. 

Inferior  branch, — It  descends  upon  the  subscapularis  muscle,  and 
along  the  anterior  edge  of  the  scapula,  as  far  as  the  lower  third  of  the 
latter,  between  the  latissimus  dorsi  and  serratus  magnus  muscles,  and 
in  the  midst  of  cellular  tissue.  It  divides  into  a  very  great  number  of 
twigs,  all  of  large  size,  which  are  expanded  partlv  in  the  middle  and 
inferior  portions  of  the  serratua  magnus,  and  partly  in  the  latissimus 
dorsi  and  integuments  of  the  back.  Some  of  them  run  along  the  edge 
of  the  scapula  and  turn  over  its  inferior  angle,  to  anastomose  posteri- 
orly with  twigs  of  the  superior  branch,  and  of  the  transverse  cervical 
artery. 
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Superior  branch  (Art,  dorsalia  scapuke).  —  It  nina  horizontally^ 
from  before  backwards,  first  between  the  laUssimus  dorsi  and  subscapa- 
laris,  teres  major  and  minor,  and  then  between  the  trioeps  extensor 
and  subscapularis  muscles,  to  torn  oyer  the  anterior  edge  of  the 
icapula.  At  its  commencement  it  glres  a  remarkable  twig  to  the 
latissimus  dorsi,  near  its  tendon,  and  throws  some  small  twigs  into 
the  subscapularis,  teres  major,  and  teres  minor  muscles.  After  taming 
over  the  edge  of  the  scapula,  it  enters  into  the  fossa  infra-spinata,  where 
it  divides  into  two  twigs.  One  of  these  twigs,  which  is  superficial  and 
smaller,  glides  between  the  skin  and  aponeurosis  of  the  infra-spinatus 
muscle ;  while  the  other,  which  is  deep  and  much  larger,  passes  under 
the  teres  minor  and  infraspinatus  muscles,  and  is  distributed  in  their 
substance  by  three  or  four  large  secondary  twigs.  One  of  them  ascends 
under  the  acromion  to  enter  into  the  fossa  supra-spinata,  anastomosing 
with  a  brandi  of  the  supra-scapular  artery. 

CiBCUMFLEX  Arteries  OF  THE  Humerus. — The  posterior  drctm" 
fiex  artery,  less  voluminous  than  the  preceding,  arises  from  the 
posterior  part  of  ihe  axillary  artery,  and  passes  backwards  round  the 
upper  part  of  the  shaft  of  the  humerus,  between  the  subscapularis  and 
teres  major  muscles,  and  before  the  long  portion  of  the  triceps  fstensor. 
It  gives  them  some  twigs,  then  dives  under  the  deltoid,  and  arrives  at 
the  fore  and  outer  part  of  the  humerus.  There  then  come  off  from  it 
mtperior  twigs,  which  ascend  to  be  distributed  to  the  capsule  of  the 
shoulder-joint,  and  to  the  teres  minor  and  infra-spinatus  musdes,  as 
well  as  to  the  fleshy  fibres  of  the  deltoid,  between  which  it  anasto- 
moses with  the  acromial  artery ;  and  inferior  twigs,  which  descend  in 
the  substance  of  the  deltoid  as  far  as  its  tendon.  The  artery  itself  is 
distributed  to  that  musclci  and  there  communicates  with  the  anterior 
circumflex  artery. 

The  anterior  circumflex  artery  is  very  small,  and  frequently  fur- 
nished by  the  preceding.  It  directs  itself  horizontally  forwards  and 
outwards,  under  the  coraco-brachialis  muscle,  and  under  the  short 
portion  of  the  bi(«ps  flexor,  running  along  the  upper  edge  of  the  tendon 
oi  the  latissimus  dorsi  and  teres  major  muscles.  It  then  turns  over 
the  upper  part  of  the  humerus,  runs  between  that  bone  and  the  deltoid 
as  far  as  the  bicipital  groove,  passes  under  the  tendon  of  the  long 
portion  of  the  biceps,  and  dives  into  the  substance  of  the  deltoid,  where 
it  loses  itself.  This  artery  is  always  immediately  applied  upon  the 
bone,  and  adheres  to  it  in  a  decided  manner.  It  gives  but  very  few 
twigs  to  the  deltoid  muscle  until  its  termination,  but  it  sends  a  great 
number  upon  the  fibrous  capsule  of  the  shoulder-joint,  and  upon  the 
subscapularis  muscle,  near  its  attachment. 

Pretty  frequently,  instead  of  losing  itself  in  the  deltoid,  the  anterior 
circumflex  artery  ascends  in  the  bicipital  groove,  and  is  expanded  over 
the  capsule. 

nn  A  PHIAL  or  Humeral  Artert  (Arteria  brachialis  aeu  hume' 
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rand). — Placed  at  the  inner  and  fore  part  of  the  arm,  from  the  axilla 
to  a  finger's  breadth  beneath  the  bend  of  the  elbow ;  it  forms  the  true 
oontinnation  of  the  subclavian  and  axillary  arteries. 

Pretty  deep,  and  altogether  internal  abore,  it  becomes  more  super- 
fidal  and  anterior  as  it  descends. 

Anteriorly f  the  brachial  artery  is  snccessively  covered,  from  above 
downwards,  by  the  coraco-brachialis  muscle,  which  is  separated  from 
it  by  a  considerable  thickness  of  cellular  tissue,  the  brachial  aponeu- 
rosis, and  the  skin  along  the  inner  edge  of  the  biceps  muscle ;  and, 
lastly,  at  the  bend  of  the  elbow,  by  the  inferior  aponeurosis  of  the 
biceps,  the  median  basilic  vein,  and  the  skin,  from  which  it  is  separated 
by  a  pretty  thick  layer  of  cellular  tissue. 

Posteriorly,  it  is  free  in  its  upper  third,  which  is  separated  from  the 
triceps  extensor  muscle  by  a  great  quantity  of  fat,  but  in  the  rest  of 
its  extent  it  is  applied  upon  the  bradiialis  intemus  muscle. 

Internally,  it  is  accompanied  by  the  brachial  vein  and  median  nerve, 
and  covered  by  the  integuments. 

Externally,  it  is  appUed,  in  its  upper  third,  upon  the  inner  surface  of 
the  humerus,  from  which  it  is  only  separated  by  the  lower  extremity 
of  the  coraco>brachialis  muscle.  Farther  down  it  is  lodged  in  the 
eroove  between  the  triceps  and  brachialis  intemus  muscles,  and,  at  its 
lowest  part,  corresponds  to  the  tendon  of  the  biceps. 

The  brachial  artery  gives  off  a  great  number  of  branches,  which 
are  distinguished  into  anterior,  posterior,  internal,  and  external. 
Inferiorly,  it  divides  into  the  radial  and  ulnar  arteries. 

Anterior  Branches  of  the  Brachial  Artery. 

Of  these  branches  a  few  only  have  received  distinct  names,  but,  with 
or  without  names,  they  should  all  be  dissected  and  examined. 

1st.  The  anterior  branches  are  distributed  to  the  biceps  and 
integuments. 

2d.  The  posterior  branches  are  short  and  slender,  and  irregular  as 
to  number ;  they  proceed  chiefly  to  the  brachialis  muscle. 

3d.  The  external  branches  of  the  humeral  artery  are  small,  and  few 
in  number ;  they  go  to  the  coraco-brachialis  and  integuments. 

4th,  and  lastly.  The  internal  branches  may  be  divided  into  the 
superficial  and  superior  internal :  these  proceed  to  the  pectoralis  major, 
deltoid,  and  axilla.  A  branch  occasionally  accompanies  the  ulnar 
nerve  into  the  fore  arm,  where  it  anastomoses  with  the  artery  called 
anastomotica  magna. 

Lastly.  The  deep  humeral  (Art,  profunda  humeri)  is  given  off  from 
this  aspect  of  the  himieral.  This  vessel  is  of  considerable  size,  and  is 
odea  described  as  distinct  from  a  second  branch  given  off  lower  down ; 
when  both  are  present  they  are  distinguished  into  a  superior  and 
inferior.  The  student  must  be  prepared  to  meet  with  many  varieties 
in  the  coming  off  of  these  arteries. 

The  Art.  profunda  humeri  is  of  considerable  size,  but  does  not  always 
oome  from  the  brachial  artery,  being  sometimes  given  off  by  the  poa- 
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tenor  circumflex,  ■ometimes  by  the  subscapaUr.  When  it  is  furnished 
by  the  brachial  artery  it  separates  from  it  above  the  inner  portion  of 
the  triceps  extensor  muscle,  opposite  the  groove  of  the  humerus,  in 
which  the  musculo-spiral  or  radial  nerve  winds,  and  follows  the  oouise 
of  that  nerve  exactly,  being  placed  above  it.  It  therefore  passes  at 
first  between  the  triceps  extensor  and  the  humems,  directing  itself 
backwards  and  downwards,  and,  when  it  has  arrived  at  the  middle  of 
the  posterior  surface  of  the  arm,  enters  betweoi  the  triceps  extensor  and 
bradiiaUs  flexor,  emerges  through  the  interval  which  separates  them, 
and  becomes  superfidaL  It  then  descends  vertically,  and,  at  a  greater 
or  less  distance  from  the  elbow-joint,  separates  into  two  branches. 

Near  its  origin  the  deep  humeral  artery  gives  off  posterior  twiga^ 
which  descend  to  a  greater  or  less  distance  in  the  triceps  extensor 
muscle,  and  of  which  one  follows  its  inner  portion  to  near  the  olecranon. 
At  the  same  point  there  also  separate  from  it  external  branches  which 
go  to  the  outer  portion  of  the  muscle,  the  brachialis  intemus,  and 
over  the  periosteum  of  the  humerus.  One  of  them  (^Art,  nutritia 
humeri)  enters  the  nutritious  canal  of  that  bone,  and  is  distributed  to 
its  medullary  membrane. 

Two  branches  terminate  this  artery;  one  of  them  follows  its 
original  direction  and  loses  itself  in  the  triceps  extoisor  muscle,  near 
its  insertion  into  the  olecranon ;  the  other  directs  itself  between  the 
brachialis  intemus  and  the  integuments,  and  gives  a  great  number  of 
mmifxcations  to  them  as  well  as  to  the  upper  piul  of  the  supinator 
longus. 

In  many  cases  the  trunk  itself  of  the  deep  humeral  artery  aziasto- 
moses  a  little  above  the  outer  condyle  with  a  branch  given  off  farther 
down  (^Art.  profunda  humeri  inferior),  and  with  which  it  forms  a 
transverse  arch,  which  embraces  the  humerus  externally.  The  twigs 
which  issue  from  this  arch  are  diffused  over  the  elbow-joint  and  the 
origins  of  the  extensor  muscles  of  the  hand. 

liamus  cmastomoticus,  —  It  arises  from  the  brachial,  very  near 
the  inner  condyle,  and  directs  itself  transversely  inwards,  before  the 
brachialis  intemus  muscle  and  behind  the  median  nerve,  whose  direction 
it  crosses.  It  passes  through  the  aponeurosis  placed  between  the 
brachialis  intemus  and  the  inner  edge  of  the  triceps  extensor,  and 
there  divides  into  two  twigs.  One  of  them  follows  the  edge  of  the 
humerus  as  far  as  the  inner  condyle,  on  which  it  subdivides,  and 
where  it  communicates  with  the  anterior  ulnar  recurrent  artery.  It 
sends  off  a  secondary  twig,  which  descends  upon  the  fore-arm,  between 
the  olecranon  and  inner  condyle,  and  accompanies  the  ulnar  nerve  to  a 
certain  distance.  The  other  passes  backwards  into  the  olecranal 
cavity,  subdivides  and  throws  itself  into  the  lower  part  of  the  trioepa 
muscle;  it  anastomoses  with  the  posterior  ulnar  recurrent  artery. 
The  ramus  anastomoticus  magnus  moreover  furnishes  many  small 
twigs  to  the  brachialis  intemus  and  pronator  teres  musdos,  the  elbow- 
Joint,  the  integuments,  and  the  ulnar  nerve. 

A  second  anastomosing  artery  is  frequency  met  with. 
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Branches  by  v^ich  the  Brachial  Artery  terminates. 

They  are  two  in  number,  the  ulnar  artery  and  the  radial  artery,  and 
separate  from  each  other  at  an  acute  angle,  under  the  bend  of  the  arm, 
aod  at  the  place  where  the  tendon  of  the  biceps  flexor  dives  between  the 
anterior  muscles  of  the  fore-arm.  This  division  of  the  brachial  artery 
is  not  always  situated  at  the  same  point,  and  not  unfrequently  takes 
place  about  the  middle  of  the  arm,  and  eyen  sometimes  in  the  axilla. 
Before  furnishing  the  radial  and  ulnar  arteries,  this  trunk  sends,  in  all 
cases,  some  isolated  and  small  twigs  into  the  bundle  of  muscles  which 
are  attached  to  the  inner  condyle. 

Badial  artery  {Arteria  radialis), — More  superficial  and  snuiller 
than  the  ulnar,  it  follows  the  original  direction  of  the  brachial  artery, 
and  extends  at  the  fore  and  outer  part  of  the  fore-arm,  irom  the  bend 
of  the  elbow  to  the  wrist-joint,  where  it  winds  outwards,  and  dives 
under  the  tendons  of  the  extensor  muscles  of  the  thumb,  to  place  itself 
in  the  interval  of  the  first  and  second  metacarpal  bones.  From  thence 
it  descends  between  the  second  of  these  bones  and  the  abductor  indicis, 
and  passes  into  the  palm  of  the  hand,  where  it  constitutes  the  deep 
palmar  arch. 

0/  the  radial  artery  m  the  fore-arm, — ^Before  the  radial  artery 
arrives  at  the  wrist,  it  has  the  following  relations  to  the  neighbouring 
parts: — 

1st.  Posteriorly,  it  is  applied  upon  the  anterior  surface  of  the 
radius,  from  whidi  it  is  separated  iix>ve  by  fat  and  by  the  supinator 
brevis,  in  the  middle  by  the  pronator  teres,  farther  down  by  the  flexor 
loogofl  pollids,  and  still  lower  by  the  pronator  quadratus  muscle, 
below  which  it  rests  immediately  upon  the  bone. 

2d.  Anteriorly f  it  is  covered  by  the  radial  vein  in  its  whole  extent, 
and  in  its  upper  third  by  much  adipose  tissue,  and  by  the  supinator 
radii  longus ;  but  below,  it  becomes  subcutaneous,  and  its  pulsations 
may  be  dutinctly  felt  tlvougfa  the  skin  during  life. 

dd.  Internally,  it  is  applied  against  the  pronator  teres  above,  the 
flexor  carpi  radialis  at  the  middle,  and  flexor  digitorum  sublimis  below. 

4th.  Externally,  it  corresponds  only  to  the  supinator  loogus  and 
the  radial  nerve. 

The  branches  which  the  radial  artery  gives  to  the  fore-arm  are  dis- 
tinguished into  anterior,  posterior,  external,  and  internal. 

Anterior  branches, — Their  number  is  as  uncertain  as  their  dis- 
position. They  pass  through  the  aponeurosis  and  are  distributed  to 
the  int^nmentB  of  the  fore-arm. 

Posterior  branches,^--They  are  very  slender,  and  descend  obliquely 
towards  the  flexor  longus  pollids  and  pronatus  quadratus,  in  which 
they  are  lost. 

External  branches, — The  largest  of  these  branches  separates  ttoin 
the  radial  artery  at  its  commencement.  It  is  named  the  radial 
recurrent  {Art,  recmrens  radialis).  Directing  itself  at  first  trans- 
versely towards  the  supinator  longus,  it  presently  bends  to  ascend 
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between  it,  the  supinator  breris  and  brachialis  internus  muscles,  to 
the  neighbourhood  of  the  olecranon.  It  thus  forms  a  kind  of  arch, 
from  the  convexity  of  which  proceed  several  twigs,  which  descend 
between  the  two  supinator  muscles,  to  which  they  are  distributed,  as 
well  as  to  the  two  extensores  carpi  radiales,  the  extensor  digitorum 
Qommunis,  and  the  extensor  muscles  of  the  thumb.  In  terminating, 
this  artery  divides  into  several  other  twigs,  which  anastomose  wiUi 
those  of  the  deep  humeral  aiiery. 

The  other  external  branches  are  numerous,  but  their  occurrence  is 
not  always  regular.  Thev  descend  obliquely  in  the  supinator  longus 
and  extensores  carpi  radialis,  as  well  as  in  the  extensor  ossis  metacarpi 
poUids. 

Internal  branches. — Very  nimierous,  but  irregular,  they  are  dis- 
tributed in  the  muscles  of  the  anterior  and  superficial  layer  of  the 
fore-arm.  Two  of  them,  however,  are  constant,  and  arise  from  the 
radial  artery,  close  to  the  wrist.  The  first,  which  is  very  small  and 
deep,  directs  itself  transversely  inwarcU,  along  the  inferior  edge 
of  the  pronator  quadratus  muscle,  and  anastomoses  with  a  similar 
branch  of  the  ulnar  artery,  forming  an  ardi  which  furnishes  twigs 
above  for  the  pronator  quadratus,  and  below  for  the  ligaments  of  the 
wrist. 

The  second  branch  (jsuperficialis  volai)  is  superficial,  and  varies 
much  as  to  size.  It  descends  obliquely  before  Uie  anterior  annular 
ligament  of  the  wrist,  and  gains  the  palm  of  the  hand  after  passing 
through  the  upper  extremity  of  the  abductor  polDcis.  It  anastomoses 
with  the  extremity  of  the  superficial  palmar  arch,  formed  by  the 
ulnar  artery,  and  sends  a  great  number  of  twigs  to  the  muscles  and 
integuments  of  the  extenuu  palmar  region. 

(^  the  radiai  artery  behind  the  wrist, — It  is  only  covered,  in  this 
r^on,  by  the  tendons  of  the  extensores  pollicis  and  by  the  int^uments. 
It  is  appued  upon  the  ligaments  of  the  carpus,  and  upon  the  upper 
part  of  the  first  metacarpal  bone.  The  branches  which  here  come  off 
from  it  are  distinguished  into  internal  and  external. 

External  branches, — They  are  three  in  number,  and  are  distributed 
to  the  thumb.  The  first  descoids  under  the  tendons  of  the  extensor 
ossis  metacarpi  and  extensor  primi  intemodii  pollicis,  and  goes  to  the 
attachment  of  the  abductor  pollicis,  where  it  loses  itself.  The  second, 
which  arises  a  little  lower,  is  called  the  dorsal  artery  of  the  thumb 
{Art,  dorsalia  pollicis).  It  descends  obliquelv  outwards,  behind  the 
first  metacarpal  bone,  and  over  the  first  phidanx  of  the  thumb,  and 
terminates  l>y  anastomosing  with  its  external  collateral  artery,  after 
distributing  some  very  small  twigs  to  the  periosteum,  the  integuments, 
and  the  abductor  muscle  of  the  thumb.  The  third  descends,  along 
with  the  tendon  of  the  extensor  secundi  intemodii  pollicis,  upon  the 
inner  edge  of  the  first  metacarpal  bone.  Jt  gives  ramifications  to 
the  periosteum  and  abductor  muscle  of  the  forefinger. 

Internal  branches. — They  are  two  in  number.  One  belongs  to  the 
carpus,  the  other  to  the  metacarpus. 
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1.  Dorsal  artery  of  the  carpus  {Art.  dorsalis  carpi  radial%s\ — It 
ariBes  oppositfO  the  outer  edge  of  the  tendon  of  the  extensor  carpi 
radiAlis  longior,  and  directs  itself  transYerselj  inwards  over  the  pos- 
terior sur&oe  of  the  second  row  of  carpal  bones,  covered  by  the  tendons 
of  the  extensores  carpi  radiales  and  eztensores  digitonun,  and  ter- 
minates by  anastomosing  with  a  similar  branch  of  the  ulnar  artery,  or 
by  diriding  into  several  twigs.  But,  in  its  course,  it  gives  off  very 
short  superior  ttoigs,  which  lose  themselves  upon  the  ligaments  of  the 
radio-carpal  articulation,  communicating  with  those  of  the  anterior 
interosseous  artery,  and  the  longer  inferior  ttoigs,  in  indeterminate 
numbers,  which  descend  towards  fiie  superior  extremities  of  the  meta- 
carpal bones,  where  they  anastomose  with  the  perforating  arteries  of  the 
deep  palmar  ardi.  Tl^  then  proceed  bdiind  the  interossei  muscles, 
and  lose  themselves  in  their  substance  and  in  the  integuments  of  the 
back  of  the  hand. 

2.  Dorsal  artery  of  the  metacarpus. — ^It  comes  off  from  the  radial 
artery  where  it  is  about  to  enter  into  the  upper  extremity  of  the 
abductor  indicia  muscle.  It  passes  immediately  over  the  second 
metacarpal  bone,  along  which  it  descends  obliquely  to  the  middle  of 
the  back  of  the  hand.  Sometimes  it  is  prolonged  as  far  as  the  index. 
Its  twigs  are  distributed  to  the  abductor  indicis  and  the  integuments ; 
some  of  these  communicate  with  the  artery  of  the  wrist. 

Before  entering  into  the  palm  of  the  hand;  the  radial  artery  gives 
off  a  branch  wtuch  descends  between  the  flexor  brevis  pollids  and 
abductor  indicis  musdes,  and  divides  into  two  twigs,  one  of  which 
follows  the  inner  edge  of  the  thumb,  the  other  the  outer  edge  of  the 
forefinger,  at  the  extremities  of  which  they  anastomose  with  the  col- 
lateral vessels;  these  two  branches  sometimes  oome  off  separately 
from  the  radial. 

Radial  Artert  in  the  Palm  of  the  Hand. — On  entering  the 
palm  of  tiie  hand  the  radial  artery  gives  off  the  arteria  magna  pollids, 
which  proceeds  downwards  towards  the  lower  extremity  of  the  first 
metacarpal  bone,  and  divides  into  two  branches,  which  run,  one  along 
the  radial  ^side,  and  the  other  along  the  ulnar  side,  of  tiie  anterior 
surfiice  of  tiie  tlmmb. 

Deep  palmar  arch  {Arcus  palmaris  profundus). — ^It  is  formed  by 
the  continuation  of  the  radial  artery,  which  passes  transversely  to  near 
the  ling-iinger,  describing  a  slight  curve  havine  its  convexity  directed 
downwards.  It  is  covered  by  the  abductor  poUicis,  the  tendons  of  the 
two  flexor  muscles  of  the  fingers  and  the  lumbricales,  and  rests  upon 
the  extremities  of  the  metacarpal  bones  and  upon  the  interossei 
muscles. 

The  twigs  which  it  fnmishes  are  the  superior,  inferior,  anterior, 
and  posterior. 

Superior  twigs, — ^They  are  very  slender  and  not  numerous.  They 
ascend  before  the  carpus,  and  are  distributed  to  its  ligaments  and  to  the 
abductor,  flexor  brevis,  and  opponens  poUids  musdes. 

2b 
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Inferior  tvfigs  (Eftmi  mteronei  volarea). — ^More  yoluminoiis  and 
longer,  they  are  generally  fiye  in  number.  The  first  is  ngually  larger 
than  the  others,  and  proceeds  along  the  whole  length  of  the  forefinger, 
forming  its  digito-radial  branch.  The  next  three  descend  in  the 
interosseous  spaces,  from  the  second  to  the  fourth,  and,  at  the  articula- 
tion of  the  metacarpal  bones  with  the  phalanges,  divide  into  small 
twigs  which  go  to  the  fingers.  The  fiflh  is  a  little  inclined  downwards, 
and  passes  between  the  flexor  brevis  and  opponens  minimi  digiti,  in 
which  it  loses  itself. 

Anterior  twigs. — Very  short  and  small;  they  are  entirely  destined 
for  the  lumbricales  muscles. 

Posterior  tings  or  perforating  eateries  {Art.  perforantes). — ^They 
are  three  in  number.  At  their  commencement  they  pass  through  the 
corresponding  interossei  muscles,  and  go  to  anastomose  on  the  back  of 
the  hajad,  with  the  twigs  of  the  dorsal  artery  of  the  wrist. 

The  deep  palmar  arch  terminates,  toward  the  inner  edge  of  the 
hand,  by  anastomosing  with  a  branch  of  the  ulnar  artery,  under  the 
flexor  brevis  and  opponens  pollids  muscles. 

Ulnar  Artbbt  (Arteria  ulnaris  seu  cubitalis). — The  ulnar  art«ry 
is  larger  ihan  the  radial,  and  descends  at  the  anterior  and  inner  part  of 
the  fore-arm,  from  the  bend  of  the  arm  to  the  palm  of  the  hand.  It 
is  at  first  directed  a  little  obliquely  inwards,  and  enters  between  two 
layers  of  the  anterior  muscles  of  the  fore-arm,  whose  direction  it 
slightly  crosses.  At  the  middle  part  of  the  fore-arm  it  becomes  ver- 
ti(^,  and  emerges  from  beneath  the  muscles,  in  the  place  where  the 
flexor  digitorum  subllmis  muscle  separates  from  Uie  flexor  carpi 
ulnaris.  It  preserves  its  direction  as  far  as  the  pisiform  bone,  where 
it  is  nearly  as  superficial  as  the  radial  arter}'.  It  then  bends  outwards, 
passes  over  the  anterior  annular  ligament  of  the  wrist,  and  forms  in 
the  palm  of  the  hand  the  superficial  palmar  arch. 

The  ulnar  artery,  in  this  course,  is  somewhat  flezuous.  Its  upper  part 
describes  a  slight  curve,  of  which  the  convexity  is  directed  inwazris 
and  backwards. 

Its  anterior  aide  is  covered  above,  at  first  by  the  median  nerve, 
afterwards  by  the  pronator  teres,  flexor  carpi  radialis,  palmaris  longus, 
flexor  digitorum  sublimis,  and  flexor  carpi  ulnaris  muscles.  Inferiorly 
it  is  in  relation  with  the  aponeuroses  and  skin,  from  which  it  is 
separated  only  by  the  lateral  projections  of  the  flexor  sublimis  and 
flexor  carpi  ulnaris.  In  the  himd  it  is  entirely  concealed  beneath  the 
palmaris  brevis  and  palmar  aponeurosis. 

Its  posterior  aide  is  applied,  from  above  downwards,  upon  the 
brachialis  intemus,  flexor  digitorum  sublimis,  and  pronator  quadratus 
muscles,  the  anterior  annular  ligament  of  the  wrist,  and  the  tendons 
of  the  two  flexor  muscles  of  the  fingers. 

Its  inner  side  is  accompanied  by  the  ulnar  nerve  and  flexor  carpi 
ulnaris  muscle.     It  corresponds  below  to  the  pisiform  bone. 
ier  side  is  applied  upon  the  flexor  digitorum  sublimis. 
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Anterior  tUnar  recttrrewt  artery  (Art,  recurrens  uinaris  anterior)^ 
<— It  arises  firom  the  inner  side  of  the  nhiar  artery,  at  its  commence- 
ment, and  descends  at  first  a  little  ontwards  between  the  bnichialis 
intemus  and  pronator  teres  and  flexor  carpi  radialis  muscles.  It  then 
ascends  towards  the  fore  part  of  the  inner  condyle,  where  it  anas- 
tomoses with  the  ramas  anastomoticus.  It  is  of  small  size,  and  gives 
twigs  to  the  pronator  teres,  flexor  carpi  radialis,  and  flexor  digitonon 
sublimis  muscles,  the  periosteum  of  the  humerus  and  the  integiunents. 

In  the  fore-arm,  the  ulnar  artery  gives  off  branches  which  are  dis- 
tinguished into  internal,  external,  and  anterior. 

Internal  branches, — ^The  largest  and  most  constant  is  the  posterior 
ulnar  recurrent  artery  {Art.  recurrens  uinaris  posterior^  which  much 
exceeds  the  anterior  in  size,  and  comes  off  from  the  ulnar  artery  gene- 
rally a  little  below,  though  sometimes  along  with  it.  It  desooids  at  first 
inwards,  behind  the  pronator  teres,  flexor  carpi  radialis,  and  flexor 
digitorum  sublimis,  and  before  the  flexor  digitorum  profundus.  It 
then  ascends  behind  the  inner  condyle,  betweoi  that  eminence  and  the 
olecranon,  beside  the  ulnar  nerve,  passes  between  the  two  origins  of 
the  flexor  carpi  uinaris,  and  anastomoses  with  the  deep  humeral  and  the 
ramus  anastomoticus.  It  gives  off  a  great  number  of  twigs,  which 
are  distributed  to  the  flexor  muscles  of  the  fingers,  flexor  carpi  uinaris, 
and  triceps  extensor  muscles,  to  the  ligaments  of  the  elbow-joint,  and 
to  the  ulnar  nerve  and  integuments. 

Nothing  can  be  less  regular  as  to  number  and  disposition  than  the 
other  internal  branches.  One  of  them,  however,  which  is  somewhat 
larger  than  the  rest,  separates  from  the  ulnar  artery  at  its  lowest  part, 
and  goes  to  unite  with  the  dorsal  artery  of  the  carpus,  or  to  lose  itself 
upon  the  corresponding  edge  of  the  hand. 

Extemul  branches. — Very  numerous  and  small;  they  almost  all 
throw  themselves  into  the  flexor  digitorum  sublimis  and  flexor  carpi 
uinaris.  One  of  them,  however,  is  constant  in  its  occurrence;  it 
follows  the  inferior  edge  of  the  pronator  quadratns,  and  goes  to  com- 
municate with  a  similar  branch  of  the  radial  artery. 

Anterior  branches, — They  are  very  numerous,  and  are  all  distri- 
buted to  the  superficial  and  anterior  muscles  of  the  fore-arm.  One  of 
them  only,  which  is  longer  and  larger  than  tlie  others,  and  sometimes 
arises  from  the  interosseal  artery,  descends  behind  the  median  nerve, 
as  far  as  the  lower  part  of  the  fore-arm,  and  gives  off  laterally  a  great 
number  of  small  twigs  to  the  flexor  digitorum  sublimis. 

Interosseal  Artery  {Arteria  interossea).  —  The  interosseal 
artery  comes  from  the  posterior  part  of  the  ulnar,  a  little  beneath  the 
bicipital  tuberosity  of  the  radius,  and  is  always  of  considerable  sise. 
It  directs  itself  horizontally  backwards,  and  almost  immediately 
divides  into  two  branches,  which  are  named  the  anterior  and  posterior 
interosseal. 

Anterior  interosseal  artery, — It  descends  vertically  before  the 
interosseous  ligament,  between  the  flexor  longus  polllds  and  flexor 
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digitorum  proiundas  miucles,  whidi  oonoeal  it  bj  their  af^roximatioii. 
AiriTed  at  the  upper  edge  of  the  pronator  qtuidratiu  mtude,  where 
its  size  is  ahneady  sensibly  diminished,  it  passes  behind  it,  perforates 
the  interosseous  ligament  near  the  inferior  radio-cubital  articulation, 
descends  in  the  groove  which  lodges  the  tendons  of  the  extensor  digi* 
tomm  communis  muscle,  passes  oyer  the  carpus,  and  then  divides, 
anastomosing  with  the  dorsal  artery  of  that  part. 

In  its  coum  the  anterior  interoeseal  artery  gives  off  the  nutritious 
arteries  of  the  radius  and  ulna ;  also  numerous  muscular  twigs  to  the 
deep  muscles.    A  few  pass  through  the  interosseal  ligament. 

Posterior  mteroaseal  artery, — It  passes  above  the  interosseous  liga- 
menty  and  appears  at  the  posterior  and  upper  part  of  the  fore-arm, 
under  the  anconeus  muscle,  where  it  divides  into  two  branches  of 
nearly  equal  size. 

1.  One  of  these,  named  the  interosseal  recurrent  artery  (arttria 
recmrenM  mtoiossea),  ascends  between  the  anconeus  and  extensor  carpi 
ulnaris  muscles,  as  far  as  the  back  part  of  the  outer  condyle,  where  it 
anastomoses  with  the  twigs  of  the  deep  humeral  artery  and  radial 
recurrent.  It  distributes  its  divisions  to  the  extensor  carpi  ulnaris, 
anconeus,  and  triceps  extensor  muscles,  the  elbow-joint,  and  to  the 
periosteum  of  the  humerus  and  bones  of  the  fore-arm. 

2.  The  other  branch,  or  posterior  interosseal  artery,  properly  so 
called,  descends  vertically  between  the  supinator  brevia  and  extoisor 
ossis  metacarpi  pollicis  muscles,  and  afterwards  between  the  two  layers 
of  the  posterior  muscles  of  the  fore-arm,  as  for  as  the  posterior  surface 
of  the  carpus,  where  it  anastomoses  with  the  anterior  interosseal.  It 
becomes  mudi  smaller  inferiorly,  and  gives  a  great  number  of  ramifi- 
cations to  the  extensor  carpi  ulnaris,  extensor  proprius  minimi  digiti, 
extensor  digitorum  communis,  extensores  carpi  radiales,  supinator 
brevis,  extoisor  ossis  metacarpi  poUicis,  extensor  primi  intemodii, 
extensor  secundi  intemodii  pollicis,  and  extensor  indicis.  One  of  its 
twigs,  which  is  much  larger  than  the  rest|  passes  between  the  extensor 
ossis  metacarpi  pollicis  and  extensor  primi  intemodii  pollids,  gains  the 
inferior  extremity  of  the  radius,  and  loses  itself  separately  at  the  pos- 
terior and  external  part  of  the  carpus. 

The  Ulnar  Abtert  in  the  Palm  of  the  Hand. — Supeifidal 
palmar  arch  (arcm  mperficialis  twto). — ^Wheu  the  ulnar  artery  has 
passed  the  pisiform  bone  it  descends,  at  first  vertically,  before  the 
anterior  annular  ligament  of  the  wrist,  and  then  bends  outwards  in  the 
palm  of  the  hand  to  form  this  arch,  of  which  the  convexity  is  directed 
downwards.  Towards  the  upper  extremity  of  the  fourth  metacarpal 
bone  it  communicates  with  a  branch  of  the  radial  artery. 

The  concavity  of  this  arch  gives  off  but  very  few  twigs,  which  are 
distributed  to  tne  lumbricales  muscles  and  annular  ligament;  but  its 
convexity  generally  furnishes  four  larger  brsnches,  whidi  are  called  the 
digital  arteries. 

'^^'t  first  of  these  digital  arteries  dcscendfl  obliquely  inwards  upon 
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the  miudes  of  the  little  finger,  to  which  it  gires  ramifications,  and 
whose  direction  it  crosses  at  right  angles.  It  is  afterwards  placed 
upon  the  inner  edge  of  the  littie  finger,  and  reaches  as  fiur  as  its 
extremity. 

The  other  three  bruiches  descend  in  the  interosseous  spaces  to  the 
heads  of  the  metacarpal  bones,  where  they  each  divide  into  twigs ; 
the  second  into  the  digito-radial  artery  of  the  little  finger  and  the 
dlgito-nlnar  of  the  ring-finger;  the  third  into  the  digito-radial  of  the 
ring-finger  and  the  digito-uLaar  of  the  middle  finger;  and  the  fourth 
into  the  digito-radial  of  the  middle  finger  and  the  digito-ulnar  of  the 
fore-finger.* 

They  anastomose,  by  an  arch,  with  each  other  in  the  substance  of 
the  pulp  of  the  fingers,  and  give  off  in  their  course  a  great  number  of 
twigs,  which  are  distributed  to  the  tendons  and  sheaths  of  the  flexor 
muscles,  the  periosteum  of  the  phalanges,  the  ligaments  by  which  they 
are  united,  and  especially  to  the  integuments. 

OF  THE  ARTERIES  WHICH  ARISE  FROM  THE  THORACIC  AORTA. 

They  are  distinguished  into  those  which  come  from  its  anterior  part 
and  those  which  issue  from  its  sides. 

Branches  which  the  Thoracic  Aorta  gives  off  anteriorly. 

Bronchial  Arteries  (Art,  bronchiales), — There  are  commonly 
two,  a  right  and  a  left.  The  right  arises  from  the  aorta  itself,  or, 
which  is  more  common,  firom  the  first  intercostal  artery.  Sometimes  it 
is  the  internal  nummary  artery  that  furnishes  it.  At  its  commencement 
it  throws  off  some  twigs  over  the  oesophagus.  It  then  advances  in  a 
tortuous  manner  along  the  posterior  part  of  the  bronchus  of  its  side, 
and  sends  some  slight  ramifications  over  the  pleura,  pericardium,  and 
bronchial  lymphatic  ganglia. 

The  l^t  bronchial  artery  arises  from  the  aorta  at  the  same  level  as 
the  right,  gives  small  twiss  to  the  same  parts,  proceeds  behind  the  left 
bronchus,  and  arrives  at  ue  corresponding  lung. 

The  bronchial  arteries  were  discovered  by  Rnysd).  They  vary  much 
in  number  and  in  origin.  They  plunge  into  the  parenchyma  of  the 
organ  accompanying  Uie  bronchi.  They  communicate  with  the  other 
vessels  which  enter  into  the  composition  of  the  lungs. 

(Esophageal  Arteries.— Their  number  varies  from  two  to  five 
or  six,  and  their  size  equals  that  of  the  bronchial.  They  arise  firom 
the  fore  part  of  the  aorta,  and  give  off,  at  first,  some  twigs  to  the 
pleure,  to  the  walls  of  the  aorta  and  thoracic  duct,  and  to  the  cellular 
tissue  of  the  posterior  mediastinum. 

Almost  immediately  after  their  conmienoement  they  bend  to  the 
right  and  downwards,  and  ramify  in  the  substance  of  the  walls  of  the 

*  There  is  somettmes  another  arterj,  which  divides  into  a  diglto-nidial 
branch  for  the  fore-Anger,  and  a  dlgito-ulnar  for  the  thimib. 
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oesophagas.    The  lowest  anastomoses  with  branches  of  the  coronaxy 
artery  of  the  stomach. 

Posterior  Mediastinal  Arteries. — ^They  are  extremely  nume- 
rous and  very  slender.  They  come  from  the  fore  part  of  the 
aorta,  and  from  the  oesoj^ageal  and  intercostal  arteries,  and  are 
distributed  to  the  cellular  tissue  of  the  posterior  medisAtinum  and 
to  the  walls  of  the  aorta ;  some  of  them  anastomose,  by  an  arch,  with 
the  thymic  twigs  of  the  internal  mammary  artery. 

Brancfies  tohich  the  T7u>racic  Aorta  gives  off  laterally. 

Aortic  Intercostal  Arteries. —  Their  number  is  commonly 
nine,  but  sometimes  eight  or  ten,  on  each  side,  according  to  that 
of  the  intercostal  spaces  to  which  the  superior  intercostal  artery  gives 
twigs.  They  arise  from  the  lateral  and  posterior  part  of  the  aorta,  at 
a  slightly  acute  angle,  and  immediately  ascend  obliquely  outwards 
before  the  vertebral  column.  This  inclination  upwards  is  always  much 
greater  in  the  upper  than  in  the  lower  intercostals. 

The  right  intercostal  arteries  are  longer  than  the  left  by  the  whole 
breadth  of  the  cBsophagus,  under  which  they  pass ;  in  other  respects, 
however,  they  are  precisely  the  same  on  boUi  sides.  The  first  are 
lodged  in  the  groove  which  each  body  of  the  vertebras  presents,  as  far  as 
the  articulation  of  the  rib  with  the  spine,  and  are  covered  by  the  ceso- 
phagus  and  vena  azygos,  the  direction  of  which  they  cross.  The 
second  are  in  relation  with  the  vertebrae,  m  a  much  smaller  space, 
and  are  only  covered  in  this  the  first  part  of  their  course  by  the  pleura 
and  thoracic  ganglia. 

Near  the  articulation  of  the  vertebrae  with  the  ribs,  on  entering  the 
space  to  which  it  is  to  belong,  each  intercostal  artery  divides  into  two 
branches. 

Dorsal  branch, — It  directs  itself  backwards  between  the  transverse 
processes  of  the  corresponding  vertebrae,  internally  to  the  anterior  costo- 
transverse ligament.  It  furnishes,  at  first,  some  small  twigs  to  the 
periosteum  of  the  vertebrae,  together  with  small  branches  which  anaa- 
tomose,  by  an  arch,  upwards  and  dowmwards,  with  the  nearest  inter- 
costals. Then,  through  the  intervertebral  foramen,  it  sends  off  another 
twig,  which  is  distributed  to  the  spinal  marrow  and  its  envelopes. 

Lastly,  it  traverses  the  fleshy  bundles  of  the  multifidus  spine^ 
muscle,  descends  between  it  and  the  longissimus  dorsi,  and  loses  itself  in 
the  latter  and  the  sacro-lumbalis  muscle,  sending  some  twigs  to  the  skin. 

Intercostal  branch  (properly  so  called). — This,  which  is  much  laxger 
than  the  preceding,  maybe  considered  as  the  continuation  of  the  artery 
itself.  It  proceeds,  winding  a  little,  to  the  middle  of  the  intercostal 
space,  between  the  pleura  and  the  external  intercostal  muscles,  and  in 
the  midst  of  much  adipose  cellular  tissue.  Inmiediatdy  after,  it  divides 
into  two  twigs,  which  enter  between  the  two  planes  of  the  intercostal 
muscles. 

•  I>eepcst  layer  of  the  transverse  spinal  or  semi«spinaUs  dorsi. 
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Inferior  twig, — It  is  of  rather  snuill  size,  sod  follows,  at  first,  for 
some  time,  the  upper  edge  of  the  rib  which  is  beneath,  and  then  directs 
itself  upon  its  outer  surface,  to  subdiride  in  the  periosteum. 

Superior  twig, — It  is  much  larger,  and  runs  along  the  lower  edge  of 
the  rib  which  is  above,  situated  in  or  near  the  groove  which  that  edge 
presents.  Towards  the  anterior  third  of  the  rib  it  leaves  that  groove  and 
the  bone,  and  directs  itself  to  the  middle  of  the  intercostal  space.  There, 
as  in  the  rest  of  its  course,  it  gives  numerous  twigs  to  the  intercostal 
musdes,  the  periosteum  of  the  ribs,  and  the  pleura.  Some  of  them 
pass  to  the  superficial  muscles  on  the  outside  of  the  thorax,  while 
others  anastomose  with  the  divisions  of  the  inferior  twig.  Lastly,  the 
brs&ch  itself  terminates  towards  the  fore  part  of  the  thorax,  by  anas- 
tomosing with  the  branches  of  the  internal  mammary  artery,  if  it 
belong  to  one  of  the  intervals  which  separate  the  true  ribs ;  i^  on  the 
contrary,  it  occur  in  the  region  of  the  false  ribs,  it  disperses  itself  in 
the  muscles  of  the  abdomen,  where  it  anastomoses  with  ramifications 
of  the  internal  mammary,  epigastric,  and  circumflex  iliac  arteries. 

The  last  intercostal  artery  is  concealed  at  its  origin  by  the  cor- 
responding eras  of  the  diaphragm,  which  receives  some  twigs  from  it. 
After  giving  off  its  dorsal  branch  it  continues  its  course  along  the 
inferior  edge  of  Oie  rib,  which  is  above,  and,  arriving  at  its  middle 
part,  divides  into  two  or  three  branches.  One  of  them  passes  trans- 
versely into  the  abdominal  muscles;  the  others  descend  vertically, 
between  the  two  oblique  muscles  of  the  abdomen,  as  fiur  as  the  iliac 
crest,  where  they  anastomosa  with  the  lumbar  arteries,  or  with  the 
drcumfles  iliac  artery. 

Of  the  Arteriee  which  arise  from  the  Abdominat  Aorta, 
They  are  distinguished  into  anterior,  lateral^  and  inferior. 

Branches  ginen  off  atderiorly  by  the  Abdominal  Aorta, 
Inferior  Phrenic  Arteries, 

Right  phrenic  artery. — It  gilerally  comes  off  from  the  aorta  by 
itself  sometimes  along;  with  the  left.  It  also  occasionally  comes  from 
the  coeliac  artery.  In  the  fiist  case  it  has  its  origin  immediately 
beneath  the  interlacing  of  the  fleshy  fibres  which  go  from  one  crus  of 
the  diaphragm  to  that  of  the  opposite  side.  It  immediately  ascends  a 
little  outwuds,  along  the  free  edge  of  the  right  crus  of  that  muscle, 
to  which  it  gives  several  twigs,  as  well  as  to  the  supra-renal  capsule, 
the  pancreas,  and  the  liver.     It  then  divides  into  two  branches. 

The  anterior  branch  sends  twigs  to  the  OHophagus,  passes  through 
the  coronary  ligament  of  the  liver,  sends  ramifications  through  the 
diaphragm,  which  reach  the  pericardium ;  other  twigs  enter  the  liver, 
but  by  far  the  greater  number  pass  to  the  muscular  fibres  of  the 
diaphragm. 

External  brandi, — This  is  directed  transversely  outwards  above 
the  liver  and  behind  the  right  lobe  of  the  cordiform  tendon  of  the 
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muscle.  Its  branches  go  chiefly  to  the  muscle  itself;  a  few  reach  the 
supra-renal  capsule. 

The  left  phrenic  artery  corresponds  in  its  general  distribution  to  the 
right ;  like  it  it»  subdivides  into  two  branches,  whose  ultimate  distri- 
bution resembles  that  of  the  opposite  side. 

The  Oeliac*  Artery.— The  ooeliac  artery  (Art,  oaliaca)  is  the 
shortest  of  the  arteries  which  the  abdominal  aorta  fUmishes.  It  comes 
off  at  a  right  angle,  between  the  crura  of  the  diaphragm,  opposite  the 
union  of  the  last  vertebra  of  the  back  with  the  first  of  the  loins.  It  is 
directed  horizontally  forwards  and  to  the  right,  in  the  posterior  sepa- 
ration of  the  two  laminae  of  the  hepato-gastric  omentum.  It  cor- 
responds, a6ocf ,  to  the  left  side  of  the  small  lobe  of  the  liver ;  helovo^ 
to  the  upper  edge  of  the  pancreas,  on  which  it  rests ;  to  the  Uft,  to 
the  cardia ;  to  the  right,  to  a  considerable  space  separating  it  from  the 
pylorus. 

Fig.  I7d.t 


*  KoiAia,  venter,  ventriculus.     KotAoc,  hollow. 

t  Fig.  175.'— Showing  the  dlatrlbution  of  the  three  great  branches  of  the 
CQBliscaiEis.— 1,  the  aorta;  2,  the  saperior  mesenteric  artery ;  3,  the  hepatic 
artery  coming  off  from  the  coeliac  asos;  8  points  to  the  arteria  gastrica,  or 
coronaria  ventricall ;  9,  the  splenic  artery ;  7,  the  gastro-epiploica  sinistra,  a 
branch  of  the  splenic ;  /,  proper  splenic  branches  going  to  the  spleen ;  a.  the 
stomach  reversed,  or  so  tamed  upwards  as  to  show  its  vertebral  smfaoe; 
e,  6,  d,  the  body  of  the  pancreas,  with  branches  entering  it  fhxm  the  splenic 
artery;  4,  head  of  the  pancreas;  S,  gastro  eniploica  deztra;  11,  neck  of  the 

rll-bladder  and  proper  hepatic  artery ;  10.  lobnlos  quadrbtns ;  e,  gall-bladder; 
duodenum.  6, 6,  under  sarlJRoe  of  the  right  lobe  of  the  liver. 
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This  artery  sometimes  famishes  the  capsolaror  the  inferior  phrenic. 
Bat  it  always  separates,  after  a  coarse  of  aboat  half  an  inch,  into  three 
branches  of  uneqaal  size,  which  are  named  the  coronary  artery  of  the 
stonuuAf  the  hepatic  artery,  and  the  q>lenio  artery, 

CORONABT  Artbbt  OF  THE  Stomaoh  (Art,  ooronorta  ventricult), 
— ^This  is  the  smallest  of  the  three  which  arise  from  the  ooeliac  tronk. 
It  directs  itself  upwards,  forwards,  and  to  the  left,  approaching  the 
cardia,  over  the  right  side  of  which  it  bends  downwards  to  follow  the 
small  corre  of  the  stomach,  near  to  the  pyloros,  where  it  anastomoses 
with  the  pyloric  artery.  In  this  second  part  of  its  course  it  occapies 
the  interval  which  the  two  lamime  of  the  hepato-gastric  omentum 
leave  between  them  when  they  are  reflected  over  the  stomach.  The 
branches  which  it  gives  off  may  be  distinguished  into  oBsophageal  and 
gastric. 

The  <B8ophageai  branches  vary  in  number,  and  are  either  vertical  or 
transverse.    They  also  penetrate  into  the  posterior  mediastinum. 

The  gastric  branches  come  off  along  the  small  curvature  of  the 
stomach,  passing  over  both  surfaces  of  that  organ.  They  anastomose 
with  the  gastro-epiploio  arteries. 

Hepatic  Artert  (Arteria  hepatioa). — ^Mach  larger  than  the  pre- 
ceding; it  directs  itself  transversely  to  the  rifht  and  forwards  under 
the  small  lobe  of  the  liver  near  to  the  pyloros,  whence  it  slightly 
ascends  towards  the  neck  of  the  gall-bladder,  and  the  transverse  fissure 
of  the  liver.  In  this  course  it  fhrnishes  only  two  branches,  the 
pyloric  and  the  right  gastro-epiploic. 

Pyloric  artery  {Art.  pylonca), — ^It  arises  from  the  anterior  part 
of  the  hepatic,  on  the  right  side  of  the  pylorus,  whence  it  ascends,  from 
right  to  lefl,  along  the  small  curvature  of  the  stomach,  to  anastomose 
with  the  tennination  of  the  coronary  artery  of  the  stomach,  after  a 
course  of  a  greater  or  less  length.  It  gives  to  the  two  surfaces  of  the 
stomach,  and  to  the  pylorus,  twigs,  which  inosculate  with  those  of  the 
right  gastro-epiploic  artery. 

Sight  gaatro-epiphic  artery  (Art.  gaxtro-epipioica  dextra\  called 
by  some  gtistro-duodencUia. — It  arises  to  the  right  of  the  pylorus  and 
beneath  it,  from  the  lower  part  of  the  hepatic.  Its  size  is  considerable. 
It  descends  at  first  vertically  behind  the  stomach  as  far  as  its  great 
curvature,  applied  posteriorly  upon  the  second  portion  of  the  duodenum, 
and  covered  to  the  left  by  the  pancreas.  It  tnen  proceeds  from  right 
to  left  along  the  great  curvature  of  the  stomach,  between  the  layers  of 
the  anterior  lamina  of  the  great  omentum,  as  £ur  as  the  middle  part  of 
that  curvature,  where  it  inosculates  with  the  left  gastro-epiploic  artery. 

In  its  vertical  portion  this  artery  gives  off  twigs  of  indeterminate 
number  and  inconsiderable  size  {Art.  pancreatuxnluodenalea),  which 
are  distributed  to  the  walls  of  the  duodenum  and  the  posterior  surfiux 
of  the  pancreas. 

In  its  horizonial  portion^  along  the  great  curvature  of  the  stomach, 
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it  gives  off,  saperiorljy  numerous  twigs,  which  ascend  in  a  ilezuoas 
manner  over  the  two  sur&oes  of  that  riscus,  and  anastomose  with 
those  of  the  pyloric  artery  and  the  coronary  artery  of  the  stomach. 
Inferiorly,  it  sends  off  some  which  descend  vertically  between  the 
lamina  of  the  great  omentum,  and  gain,  by  being  reflected  in  the 
posterior  lamina,  the  edge  of  the  arch  of  the  colon,  where  they  inoscu- 
late with  the  colic  arteries. 

After  the  hepatic  artery  has  ihmished  these  two  arteries,  it  ascends, 
before  the  vena  ports,  and  on  the  left  of  the  hepatic  duct,  to  the  right 
side  of  the  lobulus  Spigelii  of  the  liver,  and  in  the  transverse  Bssure 
of  the  liver  divides  into  two  considerable  branches,  a  right  and  a  left. 

Might  branch  {Art  hepatica  dextra). — Directed  upwards  and  out- 
wards, it  crosses  the  direction  of  the  hepatic  duct,  beyond  which  it 
famishes  the  cystic  artery  (Art,  cystica),  which  gains  the  neck  of  the 
gall-bladder,  and  spreads  out  in  the  lower  part  of  the  walls  of  that 
reservoir,  where  it  winds  for  some  time  between  its  serous  and  mncous 
membranes.  The  cystic  artery,  moreover,  sends  a  very  considerable 
twig  between  the  liver  and  gall-bladder,  to  be  distributed  in  the  sub- 
stance of  each. 

After  the  origin  of  the  cystic  artery,  the  right  branch  of  the  hepatic 
artery  dives  into  the  transverse  fissure  of  the  liver,  and  loses  itself  by 
ramifying  in  its  right  lobe. 

Left  branch  (Art,  hepatica  sinistra), — Proceeding  obliquely  up- 
wards and  inwards,  it  enters  the  transverse  fissure  and  loses  itself  in 
the  left  lobe  and  in  the  lobulus  Spigelii  of  the  liver,  accompanying, 
like  the  preceding,  the  divisions  of  the  vena  portse* 

Splenic  Artery  (Arteria  splenica). — In  the  adult  it  is  larger 
than  the  hepatic;  the  reverse  of  what  happens  in  the  child.  At 
its  commencement  it  passes  from  right  to  left  in  a  very  tortuous 
manner  along  the  upper  part  of  the  pancreas,  which  lodges  it  in  a  par- 
ticular groove.  It  thus  arrives  at  the  fissure  of  the  spleen,  after 
furnishing  several  branches,  which  are  the  following : — 

1.  Pancreatic  branches  (Art.  pancreatica  media  et  sinistra): 
irregular  in  number ;  they  plunge  into  the  substance  of  the  pancreas. 

2.  Art.  gastro-epiphica  sinistra, — In  size  this  artery  equals  often 
the  right  gastro-epiploic,  and  occasionally  looks  like  the  continuation 
of  the  splenic  itself.  It  descends  along  the  great  curvature  of  the 
stomach,  sending  branches  to  both  surfliuxs,  and  finally  terminates  by 
anastomosing  with  the  right  gastro^iploic  about  the  middle  of  tlw 
great  curvature. 

3.  The  vasa  brevia  arteriosa  are  three  or  four  large  but  short  twigs, 
whidi  the  splenic  sends  to  the  large  curvature  of  the  stomach. 

At  some  distance  from  the  spleen  the  splenic  artery  divides  into 
two  or  three  branches,  which  again  subdivide  into  seven  or  eight  twigs ; 
these  plunge  into  the  substance  of  the  organ. 

ScjPERiOR  Mesenteric  Artery  (Art.  meearaioa  superior).— li 
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arises  from  the  anterior  and  right  side  of  the  aorta,  a  little  below  the 
coeliac,  which  it  almost  equals  in  size  bat  greatly  exceeds  in  length. 
It  immediately  ascends  somewhat  to  the  left  and  forwards,  behind  the 
pancreas  and  before  the  third  portion  of  the  duodenum,  and,  passing 
behind  the  left  part  of  the  transverse  mesocolon,  goes  to  the  upper 
extremity  of  the  mesentery,  between  the  two  folds  of  which  it  enters, 
directing  itself  downwards  and  to  the  right,  and  describing  a  very 
elongat^  curve,  the  convexity  of  which  is  turned  to  the  left  and 
forwards,  approaching  so  much  nearer  the  intestine  the  lower  it  is 
examined.  Towards  the  end  of  the  ileum,  the  superior  mesenteric 
artery,  now  become  very  slender,  anastomoses  with  the  inferior  branch 
of  the  inferior  right  colic  artery. 

Near  its  origin  it  gives  off  som«  very  small  branches,  which  go  to 
the  duodenum  and  pancreas,  and  communicate  with  twigs  of  the 
splenic  and  hepatic  arteries.  But^  in  the  mesentery,  it  furnishes  a 
great  many  large  branches,  which  may  be  distinguished  into  those 
which  arise  from  its  convexity  and  tliose  from  its  concavity. 

Branches  tchich  the  Superior  Mettnteric  Artery  gives  off  from  its 

convejtity, 

1.  The  branches  which  arise  fVom  the  convexity  of  the  artery  are 
variable  in  number;  from  fifteen  to  twenty  are  usually  reckoned. 
The  uppermost  are  large,  the  inferior  ones  mere  twigs.  They  all 
proceed  between  the  layers  of  the  mesentery  towards  the  small  intes- 
tine, including  the  lower  third  of  the  duodenum ;  these  bowels  they 
supply  with  blood.  In  dividing  and  subdividing  they  form  arches, 
from  the  convexities  of  which  branches  arise. 

Branches  which  arise  from  ^  concavity  of  the  Superior  Mesenteric 

Artery, 

2.  The  branches  which  arise  from  the  concavity  of  the  superior 
mesenteric  artery  are — 

a.  The  superior  or  middle  colic. 

6.  The  colica  dextra ;  also  called  middle  right  colic. 

c.  The  ileo-colic,  or  inferior  right  colic. 
These  three  arteries,  when  all  are  present,  are  easily  found  and  named* 
They  proceed  between  tiie  folds  of  the  right  mesocolon  to  supply  with 
blood  the  ooecum,  the  ascending  colon  and  about  one-half  the  trans- 
verse arch  of  the  colon.  The  highest  {colica  media)  anastomoses 
freely  with  the  left  coUc  (a  branch  of  the  inferior  mesenteric)  and 
with  the  colica  dextra ;  this  again  with  the  middle  colic  and  with  the 
ileo-colic;  and  this  with  the  colica  dextra  media,  and  with  the 
terminating  branch  of  the  superior  mesenteric.  These  anastomoses 
form  very  wide  and  remarkable  arches. 

Inferior  Mesenteric  Artery  (Arteria  mesarnica  inferior), — 
Somewhat  smaller  than  the  superior,  it  arises  much  lower  down  from 
the  anterior  and  left  part  of  the  aorta,  at  the  distance  of  an  inch  and  a 
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half  frem  its  termiiuitioD.  It  dcKcodi  at  Gnt  a  little  to  the  lift, 
behind  tli<  Umini  of  tin  pciitoiwam,  vhldi  gatt  to  fonn  tbe  cor- 
iHpoikUiig  luniDa  of  the  meusMrj ;  then,  biding  to  the  li^t,  it 
enten  between  the  Umiue  of  tbe  mesocoloo,  fbmiiiig  a  much  len 
eileoded  cnrre  than  that  of  Iha  uperior  meeenleiic  artery,  and  wheat 
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Fig.  177.« 


*  Fig.  177.— Inferior  meseDteric  artery ;  qrstem  of  the  right  and  left  ooUc 
arteries.— I,  large  intestine;  S,  aorta;  8.  saperior  mesenteric  artery;  4,  unaU 
Intestine  cat  across ;  ft,  right  saperior  colic ;  6,  arcade  taldng  the  place  of  the 
ri^t  middle  colic ;  7,  right  inferior  colic ;  8,  inferior  mesenteric  artery ;  9. 
simerior  left  colic,  by  some  called  oolica  shiistra ;  10,  middle  and  inferior  left 
oolic,  the  taiferior  being  oocBiionaUy  called arteriaaigmoidea;  IS  and  18,  saperior 
liemorrtMidal  arteries.  . 
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convexity  also  looks  to  the  left.  Arrived  at  the  brim  of  the  pelvis,  it 
prolongs  itself  into  the  posterior  separation  of  the  meso- rectum,  de- 
scending to  near  the  anus.  The  concavity  of  the  curve  formed  by  the 
inferior  mesenteric  artery  produces  no  branch,  but  there  issue  a  great 
number  from  its  convexity.  Of  these  the  three  principal  branches 
have  received  the  name  of  left  colic  arteries, 

Superior  left  colic  artery  (^Art,  colica  sinistra  superior^  It  is  the 
lai^est  of  the  three,  and  comes  off  opposite  the  bifurcation  of  the 
aorta.  Directed  almost  transversely  to  the  left,  it  arrives  near  the 
lumbar  colon  of  the  same  side,  and  tiiere  separates  into  two  branches, 
one  of  which  ascends  as  far  as  the  arch  of  ithe  colon,  and  anastomoses 
with  the  left  branch  of  the  superior  right  colic  artery,  while  the  other 
descends  in  the  iliac  mesocolon,  and  there  inosculates  with  the  ascend- 
ing branch  of  the  middle  left  colic  artery. 

Middle  left  colic  artery  {Art,  colica  sinistra  media).  It  oflen 
arises  from  the  preceding,  and  is  sometimes  wanting.  It  directs  itself 
towards  the  first  curve  of  the  sigmoid  flexure  of  the  colon,  and  there 
divides  into  two  branches,  one  of  which  ascends  to  form  an  arch  with 
the  descending  branch  of  the  superior  left  colic  artery,  while  the  other 
unites  with  one  of  tlie  branches  of  the  inferior  leflt  colic. 

Inferior  left  colic  artery  (^Art,  colica  sinistra  inferior  or  Art, 
sigmoidea).  It  directs  itself  towards  the  middle  pait  of  the  sigmoid 
flexure  of  the  colon,  and  also  separates  into  two  branches.  The 
upper  ascends  to  form  an  arch  with  the  preceding;  the  lower  descends 
to  unite  with  one  of  the  twigs  furnished  to  tlie  meso-rectum  by  the 
inferior  mesenteric  artery. 

These  left  colic  arteries,  on  arriving  at  the  intestine,  exhibit  pre- 
cisely the  same  arrangement  as  those  of  the  right  side,  tliat  is  to  say, 
after  forming  arches  to  which  succeed  some  ai'eolff,  they  send,  over 
the  two  surfaces  of  the  colon,  twigs  at  first  parallel,  and  afterwards 
divided  a  great  number  of  times. 

Afler  furnishing  the  three  left  colic  arteries,  the  inferior  mesenteric 
gives  off  some  small,  and,  in  all  respects,  very  irregular  arteries,  and 
presently  after  divides  into  two  branches,  which  descend  along  the 
posterior  surface  of  the  rectum,  and  w^hich  are  called  the  sufjerior 
hcemorrhoidal  arteries  {Art.  hwmjrrhoidales  s^tperiores  seti  internal). 
These  two  arteries,  from  being  at  first  superficial,  soon  after  conceal 
themselves  in  the  layer  of  longitudinal  fieshy  fibres  of  the  intestine, 
progressively  diminish  in  size,  and  end  by  very  minute  twigs,  after 
giving  off  laterally  a  great  number  which  embrace  from  behind 
forwards  the  circumference  of  the  rectum,  and  anastomose  on  its 
fore-part  with  each  other,  and  with  the  middle  and  inferior  hsmor- 
rfaoidal  arteries.  Some  of  them  communicate  with  the  lateral  sacral 
arteries. 

Branches  which  are  given  off  laterally  hy  the  Abdominal  Aorta, 

Middle  or  propkr  Capsular  Arteries  {Art.  capsulares  media. ) 
— ^These  arteries,  which  are  two  in  number,  one  on  each  side,  are  called 
'"U^e,  to  distinguish  them  from  those  which  the  phrenic  above,  and 


BBNAL  AKD  BPEBMATIC  ABTERIE8.  383 

the  renal  below,  send  to  the  sapra-renal  capsules.  Their  size  is  yerj 
inconsiderable,  and  they  come  off  from  the  lateral  parts  of  the  aorta, 
a  little  above  the  renal  arteries.  Sometimes  they  are  produced  by 
the  ooeliac  trunk.  Directed  transrersely  over  the  sides  of  the  vertebral 
column,  they  gain  the  anterior  edge  of  the  capsules,  and  divide  into 
several  branches,  which  spread  out  upon  the  two  surfaces  of  these 
organs  and  ramify  in  their  substance.  Before  arriving  at  the  supra- 
renal capsules,  they  frequently  send  several  small  twigs  to  the  crura 
of  the  diaphragm,  and  to  the  mass  of  adipose  cellular  tissue  which 
envelopes  the  kidneys.  The  left,  moreover,  gives  some  twigs  to  the 
colon  and  spleen ;  the  right  to  the  duodenum  and  liver. 

Renal  or  Emulqent  Arteries  {Art,  renales  8eu  emulgentes), — 
Of  large  size  and  very  short,  and  generally  two  in  number,  one  on 
each  side ;  they  come  off  below  the  capsular  arteries  and  the  superior 
mesenteric,  forming  with  the  aorta  an  angle  approaching  more  or  less 
to  a  right  one.  The  left  is  commonly  a  little  more  anterior  and 
higher  Uian  the  right.  Immersed  in  a  very  abundant  adipose  cellular 
tissue,  directed  transversely  over  the  sides  of  the  bodies  of  the 
yertebrn,  covered  by  the  renal  vein  and  peritoneum  on  both  sides, 
and,  on  the  right  only,  by  the  vena  cava  inferior,  they  arrive,  after  a 
short  course,  at  the  fissure  of  the  kidneys,  where  they  each  divide 
into  two,  three,  or  four  large  branches. 

Before  arriving  at  the  kicbey  they  give  off  only  some  slender  twigs, 
which  ascend  towards  the  supra-renal  capsules,  or  lose  themselves, 
under  the  name  of  adipose  arteriea^  in  the  surrounding  fat.  They 
also,  however,  frequently  furnish  the  spermatic  arteries. 

The  three  or  four  branches  which  terminate  each  renal  artery 
separate  from  each  other  and  enter  the  kidney,  between  the  pelvis, 
which  is  behind  and  below,  and  the  roots  of  the  renal  vein,  which  are 
before.  They  presently  divide  into  a  considerable  number  of  twigs, 
which  pass  between  the  walls  of  the  pelvis  and  parenchyma  of  the 
kidney,  and  subdivide  round  the  calyces  into  a  number  of  small  twigs. 
They  pass  round  each  of  the  bundles  of  tubes  which  are  to  form  one 
of  the  mammills  of  the  kidney,  and  anastomose  with  each  other  so 
as  to  constitute  a  distinct  arch,  the  convexity  of  which  is  turned 
towards  the  cortical  substance,  which  receives  a  great  number  of 
ramifications  from  it. 

In  some  subjects  there  are  three  or  four  renal  arteries  on  each  side, 
but  this  arrangement  is  not  of  frequent  occurrence. 

SPERMAtic  Arteries  (^Art,  spermatictB), — One  on  each  side,  very 
slender  and  of  great  length :  they  come  off  from  the  anterior  or  lateral 
parts  of  the  aorta,  and  sometimes  from  the  renal  arteries.  They  do 
not  always  both  come  off  from  the  aorta  at  the  same  level,  but  pretty 
frequently  one  of  them  is  higher  than  the  other.  In  all  cases,  how- 
ever, forming  with  it  a  very  acute  angle  below,  they  descend  almost 
vertically,  but  a  little  outwards,  over  the  sides  of  the   vertebral 
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oolumn,  before  the  psoas  mtucles  and  oreters  (whose  direction  they 
cross),  and  behind  the  peritoneum.  The  right  passes,  moreover,  bade- 
wards,  before  the  vena  cava  inferior.  Their  course  is  eztremelj  flexu* 
ons.  They  presently  after  join  the  spermatic  veins,  to  be  afterwards 
distributed  in  the  male  to  the  testes,  and  in  the  female  to  the  ovaria, 
previously  giving  off,  in  either  sex,  very  small  twigs  to  the  ikt  and 
lymphatic  ganglia  of  the  surrounding  parts,  as  well  as  to  the  walls  of 
the  ureters  and  to  the  peritoneum. 

In  the  male,  the  speimatio  artery,  placed  beside  the  vas  deferens, 
issues  by  the  inguinal  rings,  and  is  distributed  to  the  testicles,  giving 
off,  by  tile  way,  ramifications  to  the  difierent  parts  which  constitute 
the  spermatic  cord.  At  its  termination  it  divides  into  two  bundles  of 
twigs,  one  of  which  goes  to  the  epididymis,  the  other  to  the  testicle. 
The  first  penetrates  by  the  head  of  the  epididymis,  and  is  expanded 
in  that  hoAj,  giving  some  ramifications  to  the  tunica  albuginea  and 
to  the  substance  of  the  testicle.  The  others  penetrate  into  the  testide 
by  its  upper  edge,  and  give  to  the  tunica  albuginea  a  great  quantity  of 
ramifications,  which  afterwards  lose  themsdves  upon  the  fibrous  septa 
lying  between  the  masses  of  the  spermatic  ducts. 

In  the  female,  after  crossing  the  edge  of  the  psoas  muscle,  the  spei^ 
matic  artery  dives  into  the  pelvis  and  goes  to  the  ovary.  Most  of  its 
twigs  lose  themsdves  in  the  tissue  of  that  organ ;  the  others  are  dis- 
tributed in  the  Fallopian  tube,  the  round  ligament,  and  on  the  sides  of 
the  uterus,  where  they  anastomose  with  the  uterine  arteries. 

Lumbar  Auteries  (Art,  lumbalea), — ^Tlfey  are  commonly  four  on 
each  side ;  five,  however,  tan  not  unfrequentiy  met  with,  and  some* 
tmies  only  three.  Their  sise  is  always  greater  than  that  of  the 
intercostal  arteries.  They  come  off  as  much  firom  the  posterior  part 
as  from  the  sides  of  the  aorta,  and  cbrect  themselves  more  or  less 
transversely  outwards,  over  the  middle  of  the  bodies  of  the  four  first 
lumbar  vertebrae,  being  covered  by  the  psoas  magnus  or  by  the  crura 
of  the  diaphragm.  At  the  base  of  the  transverse  processes  they  divide 
into  a  dorsal  or  posterior  brandi,  and  an  anterior  or  lumbar  branch, 
properly  so  called,  after  sometimes  giving  a  few  small  twigs  to  the 
l>odies  of  the  vertebrae,  the  cellular  tissue,  and  the  lymphatic  ganglia  of 
the  loins,  the  crura  of  the  diaphragm,  and  the  psoas  muscles. 

The  dorsal  branches  of  the  four  lumbar  arteries  are  very  dender. 
They  send,  at  first,  into  the  vertebral  canal  a  twig,  which  is  distributed 
to  the  spinal  marrow  and  its  envelopes,  and  then  dive  into  the 
substance  of  the  fieshvmass  of  the  sacro-iumbalis  and  longissimus  dors! 
musdeSi  where  they  lose  themselves,  sending  some  ramifications  into 
the  inter-transversales  and  multifidus  spins  musdee,  and  into  the  inte* 
guments.    They  anastomose  with  each  other. 

Anterior  Branches  of  the  Lunthar  Arteries* 

I^rzt  Iwnbar  artery. — It  directs  itself  outwards,  under  the  lower 
edge  of  the  twelfth  rib,  following  exactly  the  attachment  of  the 
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diaphragm.  It  then  bends  downwards,  and  descends  almost  vertically 
between  the  peritoneum  and  transTenus  abdominis  muscle,  in  which 
latter  it  loses  itself. 

Second  lumbar  artery,— lU  anterior  branch,  which  is  of  small  size, 
descends  in  the  substance  of  the  quadratus  lumborum,  and  ramifies 
there. 

Third  lumbar  artery, — Its  anterior  branch,  which  is  very  lai^, 
dires  between  the  quadratus  lumborum  and  transrersus  abdominis 
muscles,  bends  towards  the  iliac  crest,  and  divides  towards  the  posterior 
third  of  the  latter,  into  two  lai^  twigs,  which  pass  through  the  broad 
muscles  of  the  abdomen,  near  their  origins,  and  descend  backwards  into 
the  glutei  muscles,  where  they  communicate  with  the  twigs  of  the 
gluteal  artery. 

Fourth  lumbar  artery, — Its  anterior  branch,  which  is  still  larger 
than  that  of  the  preceding,  directs  itself  transversely  between  the  psoas 
magnus  and  quadratus  lumborum,  along  the  inferior  attachment  of 
the  latter,  gives  large  twigs  to  the  iliacus  muscle,  passes  above  the 
iliac  crest^  and  is  equally  dispersed  in  the  glutei  muscles. 

ARTERIES  WHICH  TERMINATE  THE  AORTA  BELOW. 

Middle  Sacral  Artery, 

The  middle  sacral  artery  {Arteria  sacri  media)  arises  from  the 
posterior  part  of  the  aorta,  a  little  above  its  bifurcation,  before  the 
fourth  lumbar  vertebra.  Its  size  is  about  the  same  as  that  of  the 
lumbar  arteries,  but  it  is  frequently  much  less.  It  descends  vertically, 
and  in  a  flexuous  manner,  over  the  sacro-vertebral  articulation,  and 
upon  the  anterior  surfaix  of  the  sacrum,  placed,  in  the  median  line  of 
the  body,  behind  the  rectum,  the  superior  heemorrhoidal  vessels,  and 
the  nerves  of  the  hypogastric  plexus.  It  is  very  slender  when  it 
arrives  at  the  coccyx,  and  terminates  towards  the  summit  of  that  bone, 
anastomosing,  by  two  arches,  with  the  lateral  sscnd  arteries,  and 
sending  small  twigs  into  the  fat  which  surrounds  the  rectum,  and  into 
the  ischio-coccygeus  muscle. 

The  middle  sacral  artery  furnishes  a  great  number  of  lateral 
branches.  The  first  frequently  takes  the  place  of  one  of  the  inferior 
lumbar  arteries.  They  are  generally  very  small  and  irregular,  and 
communicate  with  the  ilio-lumbar  arteries.  The  others,  which  are 
larger,  come  off  to  the  right  and  left,  at  the  middle  of  eadi  false  ver- 
tebra of  the  sacrum ;  they  direct  themselves  transversely  outwards, 
and  unite,  near  the  anterior  sacral  foramina,  with  the  branches  of  the 
lateral  sacral  arteries.  Sometimes  they  pass  through  these  foramina, 
and  are  distributed  upon  the  last  vertebral  nerves.  In  their  course 
they  furnish  many  ramifications  to  the  periosteum  of  the  sacrum. 

CoaocoN  Iliac  Arteries. — If  the  student  be  well  acquainted  with 
the  myology  of  the  lower  extremities  and  pelvis,  no  directions  need  be 
given  him  for  the  dissection  of  the  arteries;  if  he  be  not,  he  had 
better  not  proceed  with  the  arteries  until  he  has  mastered  the  myology. 

2  c 
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Opposite  the  body  of  the  fourth  lumbar  yertebr»t  or  upon  the  fibro- 
cartilage  uniting  that  body  to  the  fiflh,  the  aorta  divides  or  bifurcates 
into  two  great  trunks ;  th^e  are  the  common  iliac  arteries.  They  are 
of  nearly  equal  size,  and  descend,  diverging  at  an  acute  angle,  wider 
in  the  female  than  in  the  male,  as  far  as  the  sacro-iliac  synchondrosis, 
where  they  each  subdivide  into  two  large  arteries,  the  external  and 
internal  iliac  arteries ;  this  latter  is  also  called  hypogastric. 

The  right  common  iliac  artery  passes  before  the  vein  of  the  same 
name,  and  covers  in  a  great  part  the  vena  cava  inferior. 

The  left,  accompanied  by  the  lefl  common  iliac  vein,  is  only  covered 
by  the  peritoneum.  The  ureters  cross  both  these  arteries  at  right 
angles.  In  their  course  they  give  off  no  branch,  but  send  a  few  slender 
twigs  to  the  walls  of  the  iliac  veins,  the  peritoneum,  lumbar  lymphatic 
ganglia,  and  the  ureters. 

Hypogastric  or  Internal  Iliac  Arteries.— The  hypogastric 
arter}'  is  smaller  than  the  external  iliac.  It  is  in  an  especial  manner 
the  artery  of  the  pelvis,  and  its  walls  and  viscera ;  on  the  other  band, 
the  external  iliac  or  crural  supplies  the  inferior  extremity. 

Fig.  178.* 


The  artery,  soon  afler  coming  off  from  the  common  iliac,  descends 
almost  immediately  into  the  excavation  of  the  pelvis,  in  front  of  the  sacro* 

•  Fig.  178.— Sketch  of  the  hypogastric  or  Internal  iliac  arteiy  and  the  distri- 
bntion  of  iti  branches.— 1,  the  aorta ;  8,  one  of  the  superior  lumbar  arteries; 
8,  art.  aaoi  media ;  4,  common  iUac  artery,  left  side ;  5,  external  iliac ;  6, 
portion  of  the  Uio-lumbar ;  7,  circumflex  artery  of  the  ilium ;  8,  epigastric 
artery ;  v,  internal  iliac,  or  hypogastric ;  ID,  iateral  sacral ;  1 1 ,  gluteal,  leaving 
the  interior  of  the  pelvis ;  18,  obturator  artery ;  IS,  remains  of  the  umbilical ; 
14,  vesical  branches;  Ift,  common pudic;  I6,  hemorrhoidal;  17,  ischiatic. 
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iliac  symphysis,  forming  a  slight  carve,  the  convexity  of  which  is  posterior. 
At  the  end  of  a  very  short  course  it  separates  into  a  great  number  of 
branches,  which  arise,  sometimes  separately,  sometimes  by  common 
trunks ;  they  are  as  follow : — 

Posterior  Brcmckes  of  the  Internal  Iliac  Artery. 

1.  T%e  iliolumbar  artery,— 'It  arises  from  the  main  trunk  opposite 
the  base  of  the  sacrum,  or  it  may  come  from  the  gluteal.  It  varies 
much  in  size.  Its  course  is  outwards  and  backwards  before  the  lumbo- 
sacral nerve,  and  behind  the  psoas  magnus  muscle.  Towards  the 
anterior  edge  of  the  base  of  the  sacrum  it  divides  into  two  branches, 
the  ascending  and  the  transverse. 

The  ascending  branch  terminates  by  anastomosing  with  the  fourth 
or  fifth  lumbar  artery.  It  sends  branches  to  the  psoas,  iliacus,  and 
quadratus,  and  even  to  the  dura  mater  within  the  vertebral  canal. 

The  transverse  branch  passes  between  the  psoas  and  iliacus.  It 
supplies  these  muscles,  the  periosteum  of  the  iliac  bone  sending  a 
branch  into  the  interior  of  the  bone  itself. 

2.  Sacro-lateral  artery. — Sometime  there  is  but  one,  frequently, 
however,  two  or  three  on  each  side.  They  do  not  always  come 
directly  from  the  hypogastric,  but  occasionally  from  the  ilio-lumbar 
or  gluteal.  When  single  or  otherwise,  it  descends  before  the  anterior 
sacral  foramina,  and  reaches  the  summit  of  the  coccyx,  where  it  anasto- 
moses with  the  middle  sacral. 

In  its  course  it  gives  off, — If  external  or  posterior  twigs,  which 
enter  the  sacral  canal  by  the  sacral  foramina,  supplying  the  dura  mater 
and  nerves;  2,  internal  twigs,  which  supply  Uie  sacral  nerves  and 
pyriformis  muscle. 

Gluteal  Abtert. — One  of  the  largest  branches  of  the  internal 
iliac.  Soon  after  it  comes  off  from  the  main  trunk  it  leaves  the  pelvis 
bv  the  upper  part  of  the  great  sciatic  notch  above  the  pyriform  muscle. 
Having  reached  the  exterior  of  the  pelvis  it  is  covered  by  the  gluteus 
maximus  muscle,  and  there  divides  into  two  branches,  a  superficial 
and  a  deep. 

1.  Superficial  branch. — Passing  between  the  gluteus  maximus  and 
g.  medius  muscl«,  it  supplies  these  chiefly  with  branches. 

2.  Deep  branch. — Passes  between  the  gluteus  medius  and  g.  minimus, 
supplies  a  nourishing  artery  to  the  bone,  and  branches  to  the  muscles 
themselves,  and  sends  twigs  as  fSu*  as  the  tensor  vaginee  femoris, 
where  they  anastomose  with  branches  of  the  femoral  artery. 

Anterior  Branches  of  the  Hypogastric. 

Umbilical  artery. — The  history  of  this  artery  belongs  more  espe- 
cially to  the  anatomy  of  the  fcetua.  Long  prior  to  the  adult  state, 
the  artery  may  be  said  to  be  obliterated,  being  converted  into  a  sort 
of  ligament,  which,  proceeding  along  the  sides  of  the  bladder,  may  be 
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tivoed  to  the  umbilicus.  Nerertheless,  eren  in  the  adult,  it  is  occa- 
iionally  perrions  as  far  as  the  bladder,  bat  its  walls  are  thick.  In 
the  foetus  it  was  the  true  contintiatioD  of  the  hypogastric,  formed  a 
portion  of  the  umbilical  cord,  and,  passing  through  the  ambilicua, 
t^rmioated  in  the  placenta. 

In  the  adult  it  famishes  a  few  slender  twigs  to  the  bladder. 

Vesical  arterie$, — Very  yarious  as  to  number  and  origin:  three 
or  four  come  from  the  umbilical;  others  come  from  the  middle 
hemorrhoidal,  obturator  and  internal  pudic ;  and  one  somewhat  larger 
comes  from  the  internal  iliac.  This  sends  twigs  to  the  fundus  of  the 
bladder,  the  prostate  gland,  the  resiculs  seminales,  and  yas  deferens. 

Obturator  artery, — An  artery  interesting  to  the  surgeon  chiefly 
in  its  varieties,  and  more  especially  when  it,  or  a  large  branch 
joining  it,  arises  from  the  epigastric,  instead  of  coming  from  the 
internal  iliac.  When  it  arises  from  the  latter  trunk  it  proceeds  at 
first  forwards  and  outwards,  then  turns  horizontally  into  the  cavity 
of  the  pelvis,  over  the  obturator  tntemus  muscle,  and  under  the  nerve 
of  the  same  name,  along  with  which  it  emei^es  from  the  pelvis  by 
the  deficiency  in  the  obturator  membrane.  In  this  course  it  gives  off 
the  following  branches: — 1st,  a  pretty  large  branch  to  the  iliacus 
intemus  muscle;  2d,  several  smaller  to  the  obturator  intemus  muscle; 
and.  3d,  a  remarkable  branch  which  passes  behind  the  symphysis 
pubis,  and  anastomoses  with  that  of  the  opposite  side. 

At  its  exit  from  the  pelvis,  on  the  upper  edge  of  the  obturator 
muscle,  the  artery  sends  a  branch  to  each  obturator  muscle ;  some 
twigs  from  this  rMch  the  capsular  ligament  of  the  hip-joint.  A  small 
but  remarkable  branch  penetrates  into  the  cotyloid  cavity  by  the 
notch,  and  thus  reaches  the  round  ligament  and  the  head  of  the  femur. 

An  anterior  branch  of  the  obturator  artery  descends  between  the 
long  and  short  adductors,  giving  twigs  to  these  muscles  and  to  the 
adductor  magnus,  pectineus,  gracilis,  and  obturator  extemus.  It 
anastomoses  with  the  internal  circumflex. 

Middle  H.£M0RRH0XDAL  Artery. —  Sometimes  wanting;  it  is 
more  constant  in  the  female  than  in  the  male.  It  varies  much  in 
sixe  and  origin.  It  will  be  found  over  the  anterior  part  of  the 
rectum,  behind  the  fundus  of  the  bladder  in  the  male,  and  the  vagina 
in  the  female.     It  separates  into  a  great  number  of  twigs. 

Uteriite  Abterv. — Its  volume  depends  on  the  condition  of  the 
uterus ;  when  unimprq^ted  it  is  comparatively  small ;  towards  the 
end  of  gestation  it  is  tiie  reverse.  Its  origin  is  various.  Its  course 
is  between  the  upper  part  of  tlie  vagina  and  the  bladder,  sending 
twigs  to  both  these  organs.  It  next  ascends  between  the  lajrers  of 
the  ligamentum  latum,  upon  the  sides  of  the  uterus,  and  is  here 
extremely  flezuous ;  its  ultimate  distribution  is  to  the  walls  of  the 
uterus,  the  Fallopian  tube,  and  round  ligament.  It  anastomoses  with 
^ranches  of  the  ovarian  artery. 
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Vaoikal  Artert. — It  eiists  only  in  the  female.  It  is  not  constant 
as  a  distinct  branch  of  the  hypogastric,  its  place  being  supplied  by 
others.  When  present  it  will  be  found  to  descend  by  the  side  of  Hw 
vagina,  giving  numerous  branches  to  it,  and  reaching  as  far  as  its 
orLBce. 

IscHiATic  Artert. — It  may  arise  separately  or  in  common  with 
the  gluteal.  Though  smaller  than  the  gluteal,  it  looks  as  if  it  were 
the  true  continuation  of  the  internal  iliac.  Passing  almost  vertically 
downwards  between  the  rectum  and  the  walls  of  the  pelvis,  below  the 
pyriformis  muscle,  it  issues  by  the  lower  part  of  the  sciatic  notch, 
between  the  inferior  edge  of  that  muscle  and  the  short  or  anterior 
sacro-sciatic  ligament,  having  behind  it  the  great  sciatic  nerve. 

In  the  pelvis  this  artery  furnishes  a  few  unimportant  twigs  to  the 
rectum,  bladder,  uterus,  &c. ;  but  it  occasionallv  gives  off  important 
arteries,  such  as  the  pudic,  obturator,  and  middle  hsmorrhoidal.  On 
leaving  the  pelvis  it  separates  into  several  large  branches.  One 
follows  the  edge  of  the  gluteus  maximus  muscle  which  covers  it,  and 
proceeds  towards  the  coccyx,  where  it  gives  branches  to  the  ischio- 
ooocygens  and  levator  ani  muscles;  another  branch  goes  to  the 
gluteus  maximus;  the  third,  which  is  the  continuation  of  the  artery 
itself,  accompanies  the  sciatic  nerve  as  far  as  the  inferior  part  of  the 
thigh  posteriorly,  giving  branches  to  the  rotator  muscles  of  the  hip- 
joint,  and  to  the  flexors  of  the  thigh  and  leg. 

Internal  or  Comhon  Pctdic  Artert. — Is  smaller  than  the 
ischiatic,  from  which  it  sometimes  arises.  Its  course  is  complex,  and 
one  of  its  varieties  especially  peculiarly  embarrassing  to  the  litho- 
tomist.  After  coming  off  from  the  internal  iliac  or  one  of  its  branches, 
as  the  case  may  be,  it  leaves  the  pelvis  by  the  lower  sciatic  notch, 
separated  from  the  ischiatic  artery  by  a  layer  of  fat,  and  between  the 
pyriformis  muscle  and  the  edge  of  the  levator  ani.  It  now  passtt 
behind  the  spine  of  the  ischium  and  re-enters  the  pelvis  by  the  smaller 
sciatic  notch,  passing  between  the  two  sciatic  ligaments.  It  is  next 
found  on  the  inner  side  of  the  ischium,  between  the  obturator  intemus 
and  levator  ani  muscles,  and  running  horizontally  forwards  to  near 
the  common  origin  of  the  erector  penis  and  transversus  perinei 
muscles ;  it  here  divides  into  two  branches,  a  superficial  and  deep,  dif- 
ferently distributed  in  the  male  and  fonale.  Whilst  in  the  pelvis,  in 
the  first  part  of  its  course,  this  artery  gives  off  branches  to  the 
bladder,  the  vesiculs  seminales,  prostate  gland,  commencement  of  the 
urethra  and  rectum ;  and  in  the  female  to  the  upper  part  of  the  vagina. 
Further  on  it  sends  branches  to  the  levator  ani  and  obturator  intemus 
muscles,  and  to  the  fat  of  the  perineum.  In  the  perineum,  where  it 
chiefly  interests  the  surgeon,  it  gives  off, — 

1.  The  tuperficial  perinecU  artery,  —  This  artery  runs  super- 
ficially in  the  aidlpoBe  cellular  tissue,  filling  the  triangular  space 
between  the  erector  penis  and  accelerator  urina»  muscles.    It  ap- 
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proadies  the  raphe,  gives  off  the  arteria  transvenalia  perineif  aad 
Kuppliefl  the  surrounding  muscles  with  branches.  Some  of  tiiese  inferior 
or  external  hcemorrhoidal  hrancKes  reach  the  rectum. 

The  artery  itself  terminates  in  the  scrotum,  the  dartos,  and  int^n- 
ments  of  the  penis. 

2.  Deep  branch, — Arteria  penis.  Ascends  along  the  ascending 
ramus  of  the  pubes,  somewhat  covered  by  it.  Concealed  by  the 
erector  penis,  it  reaches  the  triangular  space  which  separates  the  two 
roots  of  the  corpus  cavemosum  before  the  symphysis  of  the  pubes. 
Here  it  divides  into  two  arteries, — 1st,  the  dorsal  artery  of  the  penis ; 
2d,  the  artery  of  the  corpus  cavemosum  penis.  Before  this  it  has 
given  off  the 

ARTERY  OF  THE  BULB  OP  THE  URETHRA. 

Situated  almost  immediately  above  the  transverse  muscle  of  the 
perineum,  it  directs  itself  inwards  and  forwards  as  far  as  the  bulb  of 
the  urethra,  into  which  it  dives,  subdividing  into  many  branches. 

Artery  of  the  corpus  caf>emo8um  penis. — This  artery  penetrates  into 
the  corresponding  side  of  either  cms  of  the  corpus  cavemosum,  and 
presently  subdivides  into  branches  whose  mode  of  termination  has  not 
yet  been  satisfactorily  demonstrated. 

These  are  the  arteries  on  which  the  erection  of  the  penis  depends. 

Dorsal  artery  of  the  penis, — It  passes  through  the  suspensory 
ligament  of  the  penis,  running  along  the  dorsal  aspect  of  the  organ 
parallel  with  that  of  the  opposite  side.  Its  course  is  very  flezuous, 
and  it  gives  numerous  twigs  to  the  fibrous  membrane  of  the  corpus 
cavemosum  and  to  the  skin.  Near  the  glans  it  subdivides,  and  ulti- 
mately supplies  that  part  of  the  penis. 

In  the  female,  the  superficial  branch  of  the  common  pudic  artery, 
after  sending  twigs  to  the  transversus  perinei,  sphincter  ani,  and  con-, 
strictor  vaginae  muscles,  terminates  in  the  substance  of  the  labium. 

The  deep  branch,  arteria  clitoridis,  ascends,  as  in  the  male,  along 
the  inner  surface  of  the  ramus  of  the  ischium  and  pubes,  as  far  as  the 
interval  between  the  crura  clitoridis;  sends  a  twig  to  the  retiform 
plexus  (corresponding,  no  doubt^  to  the  artery  of  the  bulb  in  the  male), 
which  partly  surrounds  the  orifice  of  the  vagina,  and  separates  before 
the  symphysis  of  the  pubes  into  two  secondary  branches,  one  of  which 
penetrates  the  corpus  cavemosum  clitoridis;  the  other  becomes  the 
dorsal  artery  of  that  rudimentary  oi^an. 

External  Iliac  Artert. — It  may  be  considered  as  the  continua- 
tion of  the  common  iliac,  as  the  femoral  is  of  this  arteiy.  It  retains 
the  name  of  eztemal  iliac  until  it  passes  under  the  crural  arch, 
where  it  is  called  femoral.  The  distinction  is  purely  arbitrary.  It 
descends  obliquely  outwards  along  the  inner  edge  of  the  psoas  magnus, 
applied  posteriorly  and  internally  upon  the  external  iliae  vein,  en- 
closed in  a  cellular  sheath  and  braced  down  to  the  muscle  by  a 
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layer  of  the  fascia  iliaca,  which  dirides  to  enclose  it :  finally  it  is 
covered  by  the  peritoneum. 

In  this  course  the  external  iliac  gives  off  two  considerable  branches; 
these  are  the  epigastric  and  circumflex  iliac  arteries. 

1 .  Epigastric, — Arises  from  the  external  iliac  artery,  on  the  inner 
side,  a  short  way  above  the  crural  arch,  and  below  the  reflexion  of  the 
peritoneum.  It  proceeds  inwards  and  forwards,  crosses  the  direction 
of  the  spermatic  cord,  which  conceals  its  origin,  and  ascends  vertically 
to  the  inner  side  of  it,  and  of  the  internal  or  deep  inguinal  ring.  In 
this  part  of  its  course  the  artery  lies  immediately  behind  the  inner 
pillar  of  the  ring,  between  the  peritoneum  and  fascia  transversalis. 
Its  course  is  towards  the  umbilicus,  at  first  upon  the  outer  edge  of  the 
rectus  muscle,  but,  presently  passing  behind  it,  it  proceeds  as  far  as  the 
umbilicus,  where  it  terminates  by  communicating  with  branches  of  the 
internal  mammary  artery. 

Near  its  origin  the  obturator,  or  a  strong  branch  uniting  with  the 
obturator,  not  unfrequently  arises  from  it.  Its  more  constant 
branches  are,  1,  a  branch  to  the  roermatic  cord,  which  enters  the 
inguinal  canal  and  is  distributed  to  the  cremaster  muscle  and  skin  of 
the  scrotum ;  2,  many  lateral  branches  to  the  rectus  and  broad  muscles 
of  the  abdomen. 

CiBCDHFLEZ  Iliac  Abtert. — Arises  from  the  outer  part  of  the 
external  iliac  artery,  generally  opposite  to,  and  equal  in  size  to  the 
preceding.  It  ascends  obliquely  outwards,  curving  a  little  along  the 
outer  edge  of  the  iliacus  muscle  until,  above  the  anterior  and  superior 
iliac  spine,  it  directs  itself  backwards,  separating  here  into  two 
branches.  These  will  be  found  between  the  internal  oblique  and  trans- 
versalis muscles,  which  muscles  they  chiefly  supply.  Their  extreme 
branches  anastomose  with  the  internal  mammary,  the  lumbar  and 
inferior  intercostal  arteries. 

Femoral  or  Crural  Artery. — This  great  trunk  is  simply  the 
continuation  of  the  external  iliac.  On  passing  beneath  the  crural  arch 
it  receives  its  name,  which  it  maintains  until,  reaching  the  popliteal 
space,  it  is  called  popliteal. 

When  passing  under  the  crural  arch  it  is  comparatively  superficial. 
It  is  situated  about  midway  between  the  anterior  superior  spine  of 
the  ilium  and  the  spine  of  the  pubis. 

Its  relations  in  the  upper  part  of  the  thigh  are,  anteriorly,  with 
the  crural  aponeurosis  and  inguinal  lymphatic  glands ;  posteriorly 
it  rests  upon  the  horizontal  ramus  and  bodv  of  the  pubes,  n*om  which 
it  is  separated  by  the  pectineus  muscle  anj  its  aponeurotic  covering; 
a  little  lower  down  it  rests  upon  the  muscle  itself,  and  still  lower 
upon  the  short  and  long  adductors ;  here  it  is  crossed  by  the  sartorius 
muscle. 

At  a  little  distance  externally  is  tlie  crural  nerve ;  then  the  tendon 
of  the  psoas  and  iliacus.     Lower  down  will  be  found  the  inner  edge  of 
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Fig.  17f.» 


the  sartorias,  whilst  bdow  this  the 
TastoR  internal  separates  it  from 
the  shaft  of  the  femur. 

Internally  the  artery  is  in  relation 
to  the  common  femoral  vein,  with 
which  it  is  enclosed  in  a  strong 
sheath  ;  somewhat  lower  its  relation 
is  with  the  pectineus,  and  lastly 
with  the  adductor  longus,  on  which 
muscle  it  rests.  The  sartorias 
having  crossed  it,  the  artery  will  he 
found  at  this  part  of  the  th^h 
under  the  external  margin  of  that 
muscle.  Thus  the  margins  of  the 
sartorius  are,  to  a  certain  extent, 
the  guides  to  the  artery. 

The  branches  of  the  femoral  have 
been  divided  by  systematic  ana- 
tomists into  internal  and  external, 
anterior  and  posterior ;  but  so  me- 
thodical an  arrangement  is  scarcely 
necessary.  They  may  readily  be  enu- 
merated in  a  more  simple  manner, 
and  their  course  and  comparative 
size, and  consequently  importance,  be 
fixed  in  the  recollection  by  repeated 
careful  dissections.  In  exposing  these 
and  other  arteries,  the  dissector 
should  at  first  avoid  disturbing  the 
relations  of  the  principal  vessels, 
looking  at  them  attentively  in  situ; 
afterwards,  cleaning  the  muscles 
very  carefiilly,  he  may  minutely 
examine  the  systematic  anatomy  of 
each  important  vessel. 

1.  External  pudic  arteries. 

2.  Superficial  circumflex  and  epi- 
gastric. 

3.  Arteria  profunda  femoris; 
deep  femoral. 

Its  branches  are — 1 ,  external  cir- 
cumflex;   2,   internal    circumflex; 
3,  upper  perforating;  4,  middle  perforating;  5,  lower  peiforating. 

*  Fig.  179.— Diagram  to  show  the  femoral  artery  and  its  branches.— I,  ex- 
ternal iliac  in  outline ;  2,  snperfidal  epigastric ;  8,  superficial  circumflex  of  the 
ilium ;  4,  superficial  pndic  and  Inguinal  branches ;  8,  8,  deep  femoral,  with 
some  of  its  branches ;  9,  superficial  femoral  artery ;  1 1 ,  point  where  the  artery 
gets  the  name  of  popliteal ;  10,  arter.  anastomotlca  mag. 
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After  giving  off  the  deep  femoral  the  cniral  artery  is  called  the  super- 
ficial femoral.     From  this  arises, 

4.  The  ramus  anastomoticus. 

The  superficial  femoral,  now  passing  through  the  opening  in  the 
adductor  magnus,  acquires  the  name  of  popliteail. 

A  glance  at  this  tahle  shows  that  the  superficial  femoral  is,  pro- 
perly speaking,  the  artery  of  the  leg ;  and  the  deep  femoral,  the  artery 
of  the  thigh. 

1 .  External  pudic  arteries, — ^These  small  arteries  arise  from  the 
common  femoral.  They  are  either  superficial  or  deep.  The  super- 
ficial  is  a  vessel  which,  arising  from  the  main  trunk  a  short  way  below 
the  crural  arch,  directs  itself  towards  the  genital  organs,  sending  twigs 
to  the  pubes  and  integuments  of  the  abdomoi,  to  the  scrotum  and 
skin  of  the  penis,  and  in  the  female  to  the  corresponding  labium 
pudendi. 

The  deeper  branches,  besides  supplying  the  inguinal  glands,  have  a 
similar  course  to  the  superficial. 

These  arteries  vary  much  in  number  and  in  origin.  Some  supply 
twigs  to  tiie  head  of  the  gracilis  and  adductor  longus. 

2.  Of  the  superficial  circumflex  and  superficial  epigastric  arteries, 
— These  arteries  are  so  far  remarkable  that  they  imitate  in  their 
course  the  deep  arteries  of  the  same  name. 

The  superficial  epigastric  is  never  absent,  nor  its  accompanying 
veins.  Arising  from  the  common  femoral  immediately  below  the 
crural  arch,  it  ascends  obliquely  between  the  abdominal  aponeurosis 
and  integuments,  imbedded  in  the  superficial  fascia  towards  the 
umbilicus.  It  is  an  integumentary  artery.  It  anastomoses  with  the 
epigastric  (deep)  and  ipternal  roammaiy  arteries. 

The  superficial  circumflex  iliac  artery  may  come  from  the  deep 
femoral.  Its  course  is  upwards  and  outwards  between  the  sartorius 
and  rectus  femoris;  next  between  the  iliacus,  sartorius,  and  tensor. 
To  these  muscles  and  to  the  gluteus  medius  it  is  distributed. 

3.  The  Artebia  Profunda  Femoris,  or  Deep  Femoral 
Artery. — This  is,  properly  speaking,  the  artery  of  the  thigh,  and  is 
extremely  difficult  of  dissection. 

It  arises  from  the  back  part  of  the  femoral  artery,  at  a  point  vary- 
ing from  an  inch  to  two  below  the  crural  arch,  opposite  the  middle 
space  between  the  pubes  and  small  trochanter,  and  is  of  large  size, 
nearly  equalling  that  of  the  superficial  femoral^  the  name  which  the 
main  trunk  assumes  on  giving  off  the  deep  femoral. 

It  descends  obliquely,  backwards  as  far  as  the  origin  of  the  crureus, 
then  inwards,  proceeding  between  the  femur  and  the  long  and  short 
adducrtors  to  the  middle  part  of  the  thigh.  It  now  diminishes  rapidly 
in  size,  passes  through  the  aponeurosis  of  the  adductor  longus,  gams 
the  posterior  surfiice  of  the  thigh,  and  here  divides  into  two  branches, 
one  of  which  enters  into  the  short  head  of  the  biceps,  the  other  into 
the  semi-membranosus. 

In  this  course  the  deep  femoral  artery  gives  off — 
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1.  The  external  circumflex;  2,  the  internal  drcumflez;  3,  superior 
perforating ;  4,  middle  perforating ;  5,  inferior  perforating. 

1.  The  external  circwnjiex  artery, — ^Arises  from  the  outer  side  of 
the  profunda.  In  size  it  sometimes  equals  that  of  the  trunk ;  a  cir- 
cumstance of  which  the  surgeon  should  be  on  his  guard.  Proceeding 
transversely  outwards,  it  passes  behind  the  sartorius  and  rectus,  pre- 
sently dividing  into  two  branches,  the  transverse  and  the  descending. 

The  transverse  crosses  the  upper  part  of  the  femur,  supplying  with 
branches  the  rectus,  tensor,  gluteus  medius  and  minimus,  and  capsular 
ligament  of  the  hip-joint. 

The  descending f  a  large  branch,  descends  along  the  fore  part  of  the 
thigh  between  the  cnireus  and  rectus  femoris,  which  muscles  it  sup- 
plies with  branches.  Some  of  its  twigs  may  be  traced  as  far  as  the 
patella,  where  they  anastomose  with  the  superior  articular  arteries. 

2.  Internal  circumflex.  —  Generally  larger  than  the  preceding; 
arises  from  the  inner  and  back  part  of  the  profunda,  close  to  the  origin 
of  the  latter  artery.  It  almost  immediately  passes  between  the  pec- 
tineus  and  the  united  tendons  of  the  psoas  and  iliacus  muscles  (and 
thus  is  really  a  perforating  artery),  turns  over  the  inner  part  of  the 
neck  of  the  femur,  running  along  ihe  obturator  extemus  muscle,  under 
the  adductor  brevis  and  adductor  magnus.  After  ffiving  branches 
to  these  muscles  it  divides  behind  the  neck  of  the  femur  into  two 
branches.  The  ascending  proceeds  towards  the  digital  cavity  behind 
the  trochanter,  where  it  distributes  branches  to  the  rotatory  muscles ; 
the  transverse  passes  between  the  quadratus  and  the  femur,  and  so 
reaches  the  top  of  the  flexor  mtiscle  on  the  back  of  the  thigh.  The 
vessel  passing  between  the  inferior  edge  of  the  quadratus  and  upper 
margin  of  the  adductor  magnus  is  a  branch  of  this  artery. 

3.  Upper  perforating  artery. —  It  is  the  largest  of  tiie  perforating 
arteries.  Its  course  is  backwards  through  the  tendons  of  the  adductor 
longus  and  brevis,  to  which  muscles  it  supplies  twigs,  and  so  readies 
the  back  of  the  femur.  It  terminates  by  supplying  branches  to  the 
gluteus  maximus,  long  head  of  the  biceps,  vastus  eztemus,  semi-mem- 
bninosus,  and  sciatic  nerve. 

4.  Middle  perforating  artery. — Comes  off  lower  than  the  preceding, 
and  passes  through  the  tendon  of  the  long  and  great  adductors,  reaching 
the  back  of  the  thigh.  It  supplies  with  blood  portions  of  the  same 
muscles  as  the  upper  perforating  artery. 

5.  Inferior  perforating, — ^The  smallest  of  the  three  perforating.  It 
comes  off  much  lower  down  than  the  others,  and  posses  through  the 
aponeurosis  of  the  adductor  longus,  close  to  the  trunk  of  the  profunda 
itself.     In  distribution  it  resembles  the  other  two. 

Reiwm  to  the  Superficial  Femoral  Artery. 
Ramus  Ah  astomoticus. — This  is  the  last  branch  eiven  off  by  the 
superficial  femoral  before  it  alters  its  name  for  popliteal.     It  is  a 
remarkable  branch,  being  in  the  direct  line  of  the  great  trunk,  as  if  it 
were  its  true  continuation. 
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It  descends  towards  the  inDer  condyle,  in  front  of  the  tendon  of  the 
adductor  magnns,  and  anastomoses  with  the  internal  articular 
arterv. 

Popliteal  Artert. — ^This  is  the  direct  continuation  of  the  super- 
ficial femoral.  It  receiyes  its  name  at  the  point  where  the  artery  has 
passed  through  the  opening  in  the  adductor  magnus,  and  retains  it  until 
it  divides  into  the  posterior  tihial  and  fibular.  This  takes  place  at  or 
near  the  inferior  edge  of  the  popliteus  muscle. 

Although  surgeons  are  now  seldom  called  upon  to  place  a  ligature 
on  the  popliteal  artery,  since  the  genius  of  John  Hunter  pointed  out 
an  easier  and  more  successful  operation,  the  surgical  anatomy  of  the 
popliteal  space  can  never  lose  its  importance,  \^^ilst  passing  through 
the  popliteal  space,  the  artery,  which  is  at  first  situated  on  the  inner 
side  of  the  femur,  along  with  the  rein,  enclosed  in  a  sheath  of  cellular 
substance  corresponding  to  the  groove  in  the  bone,  but  always  sepa- 
rated from  it  by  a  slip  of  the  adductor  magnus,  gradually  advances 
towards  the  middle  of  the  space,  partially  covered  by  the  vein.  Here 
it  is  joined  by  the  sciatic  nerve,  whose  course  from  this  point  is,  for  a 
short  space,  the  same  as  that  of  the  artery. 

Its  relations  m  the  popliteal  space  Me^  posteriorly^  to  the  sciatic 
nerve  and  popliteal  vein;  to  the  semi-membranosus  above;  farther 
down  a  great  quantity  of  fat  separates  it  from  the  aponeurosis  and 
integuments;  and  still  lower  it  is  protected  by  the  gastrocnemii, 
plantaris,  gracilis,  and  soleus. 

Anteriorly^  it  corresponds  superiorly  to  the  femur,  separated  from  it, 
however,  hy  adipose  cellular  tissue ;  in  the  middle  it  rests  upon  the 
posterior  surface  of  the  joint;  lower  down  upon  the  popliteus  and 
tibialis  posticus  muscles. 

Its  Oilier  side  corresponds  to  the  biceps,  the  outer  condyle  of  the 
femur,  and  the  external  head  of  the  gastrocnemius,  the  plantaris,  and 
soleus. 

Its  inner  side  is  near  the  semi-membranosus  muscle,  which  retires 
from  it  as  it  descends;  it  afterwards  corresponds  to  the  internal 
popliteal  nerve  and  inner  head  of  the  gastrocnemius  muscle. 

Branches  which  the  Popliteal  Artery  gives  off  before  it  divides  into  the 
Posterior  Tibial^  and  Fibular  Arteries. 

I.  The  articular: — 1,  the  internal  superior;  2,  the  external  supe- 
rior ;  3,  the  middle  articular ;  4,  the  internal  inferior ;  5,  the  external 
inferior. 

II.  Sural  arteries : — ^The  branches  which  supply  the  gastrocnemii 
muscles. 

1.  The  internal  superior  articular  artery  passes  under  the  tendon  of 
the  adductor  magnus,  and  turns  fonrard  over  the  inner  part  of  the 
femur,  above  the  corresponding  condyle.  Its  ultimate  branches 
supply  that  muscle,  and  proceed  as  far  as  the  knee-joint,  famish- 
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ing  it  with  twigs,  and  anastomosing  with  the  external  soperior  arti- 
cular. 

2.  The  external  superior  articular  arises  from  the  popliteal,  imme- 
diately above  the  outer  condyle,  and  winds  round  the  shaft  of  the 
bone  beneath  the  biceps  muscle.  It  supplies  branches  to  the  vastus 
extemus,  and  ultimately  terminates  over  the  patella. 

The  middle  articular  artery  is  much  smaller  than  the  preceding.  It 
passes  from  behind  forwards  through  the  posterior  ligament  of  the 
knee-joint ;  it  thus  reaches  the  crucial  ligaments  and  gives  twigs  to  all 
the  parts  of  the  joint. 

4.  Internal  inferior  articular  artery, — This  vessel  descends  obliquely 
inwards,  under  the  sciatic  nerve  and  internal  head  of  the  gastro- 
cnemius muscle,  winding  over  the  corresponding  head  of  the  tibia, 
between  the  lateral  ligament  and  the  bone.  It  ascends  along  the  inner 
margin  of  the  ligament  of  the  patella  to  the  lower  part  of  that  bone, 
anastomosing  with  the  internal  superior  articular  and  external  inferior. 

5.  External  inferior  articular, — It  arises  from  the  popliteal,  lower 
down  than  the  preceding,  concealed  at  its  origin  by  the  plantaris 
muscle  and  under  the  outer  condyle  of  the  femur.  ItdesceDds  obliquely 
outwards  above  the  soleus,  and  enters  behind  the  tendon  of  the  biceps 
and  the  external  lateral  ligament  of  the  knee-joint,  ft  gives  twigs  to 
the  adjoining  muscles ;  then  winds  over  the  edge  of  the  external  semi- 
lunar iibro-cartilage,  and  advances  as  far  as  the  lower  part  of  the 
patella.  It  supplies  twigs  to  the  joint  and  anastomoses  with  the 
opposite  artery. 

6.  Sural  arteries. — These  arteries,  two  in  number,  supply  the  heads  of 
th«»  gastrocnemii  muscles.  The  sciatic  nerves  separate  them  as  they 
come  off  from  the  popliteal.  They  supply  some  twigs  to  the  plan- 
taris and  soleus,  and  are  the  branches  first  met  with  by  the  student  in 
his  dissection  of  the  popliteal  space.  The  hist  branch  given  off  by  the 
popliteal  is  the 

Anterior  Tibial  Abtert. — This  brge  artery,  soon  after  leaving 
the  popliteal,  passes  through  the  upper  extremity  of  the  tibialis  pos- 
ticus, and  through  the  interosseous  Ugament,  close  to  the  neck  of  the 
fibula.  The  external  popliteal  nerve,  proceeding  in  the  same  direction 
as  the  artery,  passes  on  the  outer  side  of  the  neck  of  the  bone,  and  thus 
the  fibula  separates  the  artery  from  the  nerve.  The  artery  thus  at 
once  places  itself  on  the  anterior  surface  of  tiie  interosseus  ligament, 
and  occupies  a  position  in  the  anterior  region  of  the  leg. 

Its  course  may  now  be  easily  traced.  It  desceuds  obliquely,  first 
between  the  extensor  longus  digitorum  pedis  and  the  tibialis  anticns ; 
then  between  the  tibialis  and  extensor  proprius  pollicis,  gradually 
approaching  the  tibia,  over  whicli  at  last  it  passes.  It  then  slips  under 
the  anterior  annular  ligament  of  the  taisus,  between  the  tendons  of  the 
extensor  communis  disitorum  pedis  and  extensor  proprios  pollids. 
Here  the  anterior  tibial  acquires  the  name  of  the  dorsal  artery  of  the 
foot. 
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t  Fig.  181.— Dtagiun.  ibowing  tbe  onms  ot  Uh  ■DUrtrH-  tlUil  ixurj.— 
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Dorsal  Artery  of  the  Foot. — Prior  to  this  point  the  anterior 
tibial  has  given  off  the  following  branches  : — 

1.  Arieria  recurrena — the  recurrent  artery  of  the  knee. —  This 
branch,  which  is  considerable,  ascends  obliquely  inwards  in  the  sub- 
stance of  the  upper  part  of  the  tibialis  anticus  muscle.  It  supplies  the 
muscle  and  proceeds  as  far  as  the  knee-joint. 

2.'  Numerous  small  branches  to  the  anterior  muscles  of  the  leg. 
Some  of  these  pass  through  the  interosseous  ligament. 

3.  Near  the  ankle  the  anterior  tibial  gires  off  two  branches — the 
wtemal  and  external  maiteokw  arteries. 

The  internal  passes  transversely  behind  the  toidon  of  the  tibialis 
anticus  to  the  inner  malleolus. 

The  outer  or  external  passes  behind  the  tendon  of  the  extensor  com- 
munis and  peroneus  tertius,  when  present,  and  proceeds  to  the  outer 
malleolus.  It  anastomoses  with  the  peroneal  artery,  the  dorsal  artery 
of  the  foot,  and  the  external  plantar. 

The  anterior  tibial  artery,  under  the  name  of  the  dorsal  artery  of  ^ 
foot,  extends  from  the  ankle-joint,  over  the  tarsal  bones,  to  d^e  Hrst 
interosseal  space,  which  it  traverses,  passing  veilicaUy  through  the 
first  interosseal  muscle,  at  its  base.  Here  it  divides  into  two  branches; 
one  unites  with  the  external  plantar  artery,  the  continuation  of  the 
posterior  tibial — this  contributes  to  form  the  plantar  arch ;  the  other, 
continuing  rather  in  the  course  of  the  artery  outwsrds,  follows  the 
interval  of  the  fiist  two  metatarsal  bones  between  the  adductor  poUids 
and  flexor  brevis,  to  which  it  gives  twigs,  one  of  which  readies  the 
extremity  of  the  great  toe.  This  branch  ultimately  subdivides,  and 
supplies  a  small  artery  to  the  edges  of  the  first  and  second  toes. 

In  this  course  the  dorsal  artery  of  the  foot  sends  off  the  following 
branches : — 

1.  Internal  branches, — They  are  small  but  numerous,  and  proceed 
to  the  rorresponding  edge  of  the  foot. 

2.  External  branches. — Of  these  two  have  received  names: — 

a,  Arieria  tarsea, — Arises  opposite  the  head  of  the  navicular  bone, 
proceeds  outwards  and  a  little  forwards  tmder  the  extensor  brevis 
digitorum  as  far  as  tlie  outer  edge  of  the  foot,  where  it  passes  under 
the  tendon  of  the  peroneus  longus.  In  this  course  it  supplies  all 
the  neighbouring  soft  parts,  ultimately  anastomosing  with  the  external 
plantar  artery. 

6.  Arteria  meiatarsea. — Smaller  than  the  preceding.  I  have  seen 
these  arteries  come  off  as  one.  It  arises  from  the  dorsal  artery 
of  the  foot,  a  little  before  it  passes  through  the  first  interosseal 
space,  passes  forwards  and  outwards  under  the  extensor  brevis 
digitorum,  and  from  its  convexity  gives  off  the  three  dorsal  inter' 
osseous  arteries.  As  these  vessels  proceed  along  the  second,  third, 
and  fourth  interoHseous  spaces,  they  give  twigs  to  the  dorsal  inter- 

3,  the  snterlor  tibial  urtery ;  2,  the  tibial  recurrent ;  4,  5,  internal  and  external 
malleolar  branches;  fi,  arteria  tarsea ;  7,  arteria  metatarsea;  1, anastomoses 
with  the  malleolsr  and  plantar  arteries  on  the  outer  side  of  the  foot. 
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osseal  musdes,  and  between  the  extremities  of  the  metatarsal  bones 
they  anastomose  with  the  posterior  perforating  arteries,  branches  of 
the  external  plantar.  Other  twigs  communicate  with  the  anterior 
jierforatiDg  arteries  coming  from  the  sole  of  the  foot.  At  the  same 
time  each  sends  off  small  branches,  which  follow  the  corresponding 
sides  of  the  toes. 

The  last  branch  given  off  by  the  dorsal  artery  of  the  foot,  before 
passing  into  the  sole  of  the  foot,  is, — 

c.  The  arteria  dorsalia  hallvcis. — This  artery  nms  on  the  outer 
side  of  the  firat  metatarsal  bone,  as  far  as  the  articulation  with  the 
great  toe ;  here  it  divides  into  two  branches,  one  of  which  runs  along 
the  outer  edge  of  the  great  toe,  the  other  follows  the  inner  edge  of  the 
second. 

The  terminating  branches  of  the  popliteal  artery  are, — 

I.  The  peroneal  or  fibular.     II.  The  posterior  tibial. 

I.  The  fibular  artery, — Smaller  than  the  posterior  tibial,  this 
artery  is  seated  very  deeply  at  the  bock  of  the  leg.  It  follows  the 
course  of  the  fibula,  parallel  to  the  inner  edge  of  its  internal  surface. 
Posteriorly  it  is  covered  by  the  soleus  and  flexor  longus  pollicis. 
Above  it  rests  upon  the  tibialis  posticus,  but  inferiorly  it  passes 
through  its  fibres,  and  is  placed  at  length  on  the  interosseal  ligament. 
Near  the  malleolus  extemus  posteriorly,  it  divides  into  two  branches, 
called  the  posterior  and  anterior  fibular.  But  prior  to  this  the 
common  fibular  has  given  off  numerous  twigs  to  the  adjacent  muscles. 

Pi^ierior  fibular  branch. — This  branch  follows  the  original  course 
of  the  artery,  descends  behind  the  inferior  articulation  of  the  fibula, 
and  passes  over  the  outer  side  of  the  calcaneum.  It  gives  numerous 
twigs  to  the  muscles  and  integuments ;  one  of  them  passes  under  the 
outer  malleolus. 

Antei-ior  fibular  branch,— Occaaiouaily  wanting.  It  perforates  the 
inferior  extremity  of  the  interosseous  ligament,  passes  under  the 
peroneus  tertius,  to  which  it  gives  twigs,  descends  upon  the  inferior 
tibio-fibular  articulation,  and  anastomoses  with  the  anterior  tibial. 
The  twigs  from  the  arch  so  formed  pass  to  the  neighbouring  soft 
parts. 

II.  Posterior  tibial  artery, — This  great  artery  follows  the  course 
of  the  popliteal,  descending  in  the  back  of  the  leg,  between  two  planes 
of  muscles,  as  fiir  as  under  the  arch  of  the  calcaneum,  where  it  sub- 
divides into  two  branches,  called  the  plantar  arteries.  A  line  drawn 
from  the  middle  of  the  ham  to  behind  the  malleolus  intemus  gives 
the  course  of  the  artery. 

In  its  upper  two-thirds  it  is  covered  by  the  soleus  and  gastrocnemius. 
In  its  lower  third  it  ia  placed  along  the  inner  side  of  the  tendo 
Achillis,  and  here  it  is  not  covered  by  any  muscle,  but  by  tlie  integu- 
ments, the  superficial  fascia,  and  a  double  layer  of  the  aponeurosis 
of  the  leg.  It  is  accompani^  by  its  corresponding  veins  and  by  the 
posterior  tibial  nerve,  which  is  placed  at  its  outer  side.  Behind  the 
malleolus  it  has  a  sheath  distinct  from  the  tendons,  passing  in  the 


THE  VA6CUL*B  BVSTEH. — IBTEBrEB. 


Mune  dinction ;  here  it  it  bound  down  by 
tin  retinaculum  or  internal  annolar  ligutifuL 
It  now  divtdM  into  the  two  plaalar  art«- 
riti;  the  nerve  hu  already  wpanltd  into 
IheplinUrnerTH. 

In  it»  courM  the  posterior  tibial  artery  for^ 
niBh«  many  twig«  to  Ihe  adjacent  musolea, 
but  it  fjrti  off  DO  branch  which  hai  receired 
a  dittinct  name,  eiMpting  the 


Y  lanceKt  ol'  the  arteriea  of  tbii  kind.  It  de- 
/  icendi  upon  the  poaterior  lurfue  or  the  bone 
'  \      in  a  pwiTe,  and  penetntea  into  the  interior 


pwiTe,  and  penetntea  in 

It  proceeils  to  the  iD«lullary  mial. 

External  Pladtib  AHTEnv.— In  re- 
■peet  of  lize  thia  miy  he  esteemed  aa  the 
eoDtibOBtionoftliepoBtertorlibial.  Coocealed 
at  iti  commeDameDt  by  the  internal  annulu- 


a  betwt 


,  the  fl 


wanli  ID  the  interval  between  the  lleior 
*  bieTisandabductorminimidigiti,  after  which 
it  beoda  inwanli  towanli  tlie  poiterior  eitremity  of  the  liiU  meta- 
tanal  buoe,  and  in  thii  ptit  of  its  course  il  ia  moal  eipoaed,  being 
neateet  to  the  aiirTace.  It  now  passes  between  the  adductor  poUicts 
and  (he  interasHi.  and  the  posterior  eitremitieaof  the  metatarsal  bones, 
describing  a  curve  (plantar  arch),  which  biinga  it  near  the  fint  me- 
tatarul  bone,  under  which  it  niiastamoaea  with  the  dorul  arleiT  of 
Ihe  root.    Thus  it  fonned  the  plantar  arch,  the  coacarity  of  which 

In  thia  coume  tlie  eitemal  plantar  artery  fives  olT, — Itt,  the 
tuperior  braucbes,  three  in  iiumber;  these  past  throogh  the  iDlerosteal 
tpaoea,  and  are  called  potierior  per/oratiHj  -irteriei.  They  anattomote 
with  the  metatai-sal  arteries.  2d,  poslerior  and  inferior  branchea. 
They  are  Tery  small,  and  ynai  to  the  interotsei  and  lumbr^cales.  3d, 
anterior  brai^hti.  These  are  the  largest,  and  are  commonly  four  in 
Domber.  They  mostly  follow  tbe  inlerotseal  spaces,  gifii^  twigi  to 
the  inuBclet  filling  these  ^laffs.  Near  their  anterior  eitremitles  tbeae 
arterien  pasi  above  Ihe  transvertalit  pedit,  sending  (rem  each,  to  the 
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dorsum  of  the  foot,  an  anterior  perfoiating  branch,  (x>mmunicatmg 
with  branches  of  the  metatarsal  artery. 

Lastly,  they  separate  at  the  roots  of  the  toes  each  into  two  large 
twigs,  which  are  distributed  to  the  corresponding  edges  of  all  the 
toes  with  the  exception  of  the  great  toe  and  the  inner  side  of  the 
second,  resembling  in  this  the  distribution  of  the  collateral  arteries  of 
the  fingers. 

Internal  Plantar  Artert. — It  is  much  smaller  than  the 
external.  Like  it,  concealed  at  first  by  the  retinaculum,  it  passes 
horizontally  forwards  along  the  inner  part  of  the  sole  of  the  foot, 
above  the  abductor  pollicis ;  it  then  turns  a  little  inwards  towards 
the  middle  of  the  foot,  passes  under  the  flexor  brevis  pollicis,  and 
ends  by  anastomosing  with  the  first  digital  artery.  It  supplies  with 
twigs  the  adjacent  muscles  as  it  passes  along.  It  also  sends  branches 
to  the  integuments,  and  anastomoses  with  branches  of  the  dorsal 
artery. 

The  minute  dissection  of  the  smallest  branches  of  the  arteries  is  a 
useful  exercise  for  the  student,  although  it  leads  to  no  practical  results. 
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TABULAR  VIEW  OF  THE  PRINCIPAL  ARTERIES 

OF  THE  BODY. 

Two  great  arteries  spring  from  the  heart :  one  from  its  right  ven- 
tricle— the  pulmonary  artery;  another  from  its  left  ventricle — the 
aorta. 

A.  PULMONARY  ARTERY. 

This  artery  subdivides  into — 

a.  Right  brandi.  b.  Left  branch. 

These  vessels  proceed  to  the  lungs  for  a  special  purpose.  They  convey 
all  the  venous  blood  of  the  body  to  the  lungs  in  order  that  it  may  be 
converted  from  venous  to  arterial  blood. 


B.  THE  AORTA. 

The  branches  which  arise  from  the  aorta,  before  it  terminates  in  tlie 
common  iliac  arteries,  are  as  follows : — 

1.  Arteries  which  spring  from  the  Arch  of  the  Aorta. 

a.  Ri^t  coronary  of  the  heart.  d.  Left  carotid. 

b.  Ijeft  coronAry  of  the  heart.  e.  Left  sabclavian. 

c.  Arteria  innominata,  or  brachio- 

cephalic. 


2.  Arteries  arising  from  the  Thoracic  Portion  of  the  Aorta. 

/.  Arteria  bronchlales ;  usually  two.       A.  Posterior  mediastinal  arteries ;  ex- 
g.  (Esophageal  arteries }  varying  fh>m  tremely  nmnerous  and  slender, 

two  to  five  or  six.  i.  Aortic  intercostal  arteries ;  nine  or 

more  on  each  side. 


3.  Arteries  which  arise  from  the  Abdominal  Portion  of  the 

Aorta. 

Azygos  Arteries, 

1.  Coellac  artery  or  axis. 
8.  Snperior  mesenteric  artery.  8.  Inferior  mesenteric  artery. 

In  Pairs, 

k.  Right  and  left  phrenic  arteries, 
o.  Middle  c^MuUr  arteries.  p.  Art.  renales. 

Jr.  Art.  spermatice. 
_  ,    bur  on       «.  Middle  sacral  artery, 

each  side. 

t.  Common  iliacs. 

The  arteries  just  named  proceed  to  the  organs  and  textures  of  the 
body,  in  which  they  divide  and  subdivide  ad  infinitum.  Of  their 
branches  some  are  of  sufficient  importance,  whether  from  calibre  or 
peculiarity  in  distribution,  to  merit  distinct  names. 
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The  following  tabular  view  of  each  vessel  and  its  branches  may 
assist  the  student  in  recollecting  tiie  names  of  such  arteries  and  their 
branches : — 

A.  Coronary  arteries.  Their  branches  have  received  no  distinct 
names. 

B.  Arteria  innominata ;  divides  into — 

a.  Bight  carotid ;  and  b.  Bight  Bubclavlan. 

Right  common  carotid ;  subdivides  into — 

1.  Rie^t  external  carotid.  S.  Rifi^t  Internal  carotid. 


1 .  Right  External  Carotid  Artery  gives  off— 

1.'  Superior  thyroid.  4.  Occipital. 

a.  lingual.  ^.  Auricular. 

3.  Facial.  6.  Inferior  pharyngeal. 

Lastly  subdividing  into — 

7.  The  temporal.  8.  The  internal  maxUlaiy. 

To  these  some  add — 

9.  Art.  stemo-mastoidea. 


2.  The  Internal  Carotid  Artery  gives  off— 

I.  The  ophthalmic  3.  Artery  of  the  choroid  plexus. 

8.  The  communicating  artery  of  4.  The  anterior  cerebral  artery. 

Willis.  5.  The  middle  cerebral  artery. 

The  distribution  of  the  left  common  carotid  is  similar  to  the  right. 


Subclavian  Artery  and  its  Branches. 

It  is  the  great  trunk  which  supplies  the  pectoral  extremity,  and  in 
its  course  receives  in  succession  the  names  of  subclavian,  axillar}', 
brachial,  or  humeral.  These  are  but  one  artery.  The  right  sub- 
clavian artery  arises  from  the  brachio-cephalic,  the  left  from  the 
aorta.     Each  gives  off  the  following  branches : — 

1.  Those  from  the  Subclavian  Portion  of  the  Vessel  are — 

1.  The  vertebral.  4.  The  superior  intercostal. 

8.  The  internal  nuonmaiy.  5.  The  art.  transverBaUs  colli. 

3.  The  inferior  thyroid  arteiy  or  6.  Art.  sttprarscapularis. 

axis.  7.  Art.  cerv.  profunda. 


2.  Those  from  the  Axillary  Portion  of  the  Trunk  are — 

1.  The  acromial  thoracic  5.  The  subscapular. 

8.  The  superior       „  6.  and  7.  The  posterior  and  anterior 

8.  The  long  ,,  circumflex  arteries. 

4.  The  alar  „ 
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3.  Branches  given  off  by  the  Brachial  or  Humeral  Portion  of 

the  TRU^^c  (Humeral  Artery). 

1.  Art.  proftanda  humeri  saperior.  2.  Art  prof.  hum.  inferior. 

S.  RuDiu  anABtomoticufl  miignnfi. 

The  trunk  supplying  the  pectoral  extremity  with  arterial  blood, 
after  having  received  the  name  of  humeral  or  brachial,  subdivides  into 
two  great  branches ;  these  are — 

1.  The  radial.  2.  The  ulnar. 


1.  The  Radial  Artery  gives  off"  the  following  branches  which 

have  names : — 

1.  The  radial  recmrent.  5.  Dorsal  artery  of  the  metacarpus. 

2.  Art.  saperflclaUs  voUe.  6.  Art.  magna  pollids. 

3.  Donal  artery  of  the  thumb.  7.  Deep  palmar  arch. 

4.  Dorsal  artery  of  the  carpus.  B.  Art.  interoesen  volares. 

9.  Art.  perforantes. 


2.  The  Ulnar,  a  branch  of  the  brachial,  gives  off  the  following 
branches  which  have  names : — 

1.  Anterior  ulnar  recurrent.  8.  Interoeaeal — subdividing  into  an- 

2.  Posterior    ,,  ,,  terior  and  posterior  interosaeal. 

4.  Superficial  pahnar  ardi. 


Returning  to  the  primitive  arteries  springing  from  the  aorta  which 
in  their  course  give  off  branches  having  names,  the  next  we  find 
to  be — 

/.  The  cceliac  artery  or  axis;  its  branches  are  as  follows : — 

1.  Art  ooronaria  ventriculi.  2.  Art.  hepatica. 

S.  Art.  splenica. 

m.  The  superior  mesenteric  gives  off — 

1.  Superior  right  colic ;  also  called        8.  Inferior  right  colic ;  also  c^Ied  the 

the  middle  ooUc.  iUoK^scaL 

2.  Middle  right  ooUc. 

n.  The  inferior  mesenteric  artery  gives  off — 

1.  The  superior  left  colic.  3.  The  inferior  left  colic ;  also  called 

2.  The  middle  left  ooUc.  art.  sigmoldea. 

4.  Superior  hiemorrhoidal. 


The  common  iliacs,  by  which  the  aorta  terminates  inferiorly,  are 
the  two  great  trunla  supplying  the  pelvis  and  lower  extremities  with 
blood.     The  description  of  one  applies  to  both. 

Common  iliac  or  crural  artery :  subdivides  into — 

1.  Internal  iliac  2.  External  iliac 
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1.  The  Internal  Iuac  Artery  gives  off— 

1.  Art.  lllQ-lambalis.  6.  Art.  obtaratoriA. 

8.  Art.  Mcrl  lateralis.  7.  Art.  hsmorrhoidea  med. 

3.  Art.  glQtea.  8.  Art.  nterlna. 

4.  Art.  uinbilicalis.  9.  Art  yaginaUs. 

5.  Art.  vetiicalifl.  10.  Art.  tarhiattm. 

1 1.  Art.  padend.  oommnnlg. 


2.  The  External  Iliac  Artery  (called  in  sacoession — 1,  External 
Iliac ;  2,  Common  Femoral ;  3,  External  Femoral ;  4,  Popliteal) 
gives  off  by  its  iliac  portion — 

1.  Art.  eplgasirlca.  2.  Art.  drcmnfleza  iUL 


3.  From  its  Common  Femoral  Portion  there  arise — 

1.  The  external  pndic  arteries.  8.  The  aaperfldal  circomflex. 

3.  The  superficial  epigastric. 


4.  The  Arteria  Profunda  Femoris.    This  gives  origin  to  the 

a.  Extenial  circomflex.  e.  Sup.  perforating  art. 

b.  Internal  drcomflex.  d.  Middle       do.    do. 

e.  Lower  perforating  art. 

From  the  Superficial  Femoral, 
1.  Muacolar  Branches.  8.  Art.  Anastomotica  magna. 


5.  Lastly,  from  its  Popliteal  Portion  it  gives  off— 

1.  The  snperior  articular ;  internal  3.  The  inferior  articular ;  Internal 

and  external.  and  external. 

8.  The  middle  articular.  4.  Art.  surales. 

6.  The  anterior  tibial. 


The  Popliteal  then  sahdivides  into  two  great  branches : — 
1.  The  fibular.  8.  The  posterior  tibial. 


1.  The  FiBUiiAR  Artery  divides  into — 
1.  The  anterior  fibular.  8.  The  posterior  fibular. 


2.  The  Posterior  Tibial  gives  off  the  following  branches  which 

have  names — 

1.  The  art  nntritia  tibis.  8.  The  internal  plantar. 

3.  The  external  plantar. 

It  is  right  to  call  the  attention  of  the  stodent  to  a  drcumstaooe 
he  must  have  frequently  observed  in  the  course  of  his  dissections,  that 
many  large  and  important  branches  sent  off  from  4till  larger  arteries, 
have  received  no  names,  and  therefore  are  not  indnded  in  the  above 
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tabular  view.  Take,  for  example,  the  arterj  last  named — the  poeterior 
tibial,  which  in  ita  course  down  the  limb  supplies  with  blood  all  the 
adjoining  muscles ;  but  such  muscular  branches,  however  large,  are 
seldom  named. 


TABULAR  VIEW  OF  SOME  MINOR  OR  SECONDARY 
ARTERIES  AND  THEIR  BRANCHES. 

There  are  certain  arteries  of  secondary  importance  as  to  calibre  or 
other  circumstances,  but  which,  notwithstanding,  have  been  minutely 
described  by  anatomical  writers,  and  many  of  their  branches  have 
received  distinct  names  which  the  student  is  expected  to  know  and  to 
recollect.  To  avoid  confusion,  or  mingling  them  up  with  the  history 
of  the  primary  arteries,  springing  directly  from  the  aorta,  I  have 
superadded  the  following  tabular  views  of  Uie  more  important  of  these 
vessels. 

1.  The  ScjPERiOB  ThtbOID  Abtert  gives  off— 

a.  Ramus  thyroidens.  Ramus  saperfidalis. 

Ramus  laryngeus. 


2.  The  Lingual  Artery  gives  off— 

a.  Ramus  hyoideus.  Ramus  subUngoaUs. 

„      doraalls  lingnas.  „      rantnus. 


3.  The  Facial  Artert  gives  off  the  following  branches : — 

1.  The  inferior  palatine.  6.  Inferior  ooronary. 

8.  Art.  tonBillAns.  7.  Masseteric. 

9.  Glandular  branches.  8.  Superior  coronary. 
4.  Submental.*  9.  lAteral  naaaX, 

b.  Inferior  Labial.  10.  Angular. 

Few  of  these  branches  are  of  much  consequence  in  a  surgical  point 
of  view. 


4.  The  Internal  Maxillart  Artert  gives  off  the  following 

branches : — 

1.  Middle  meningeal.  5.  Masseteric. 

2.  Inferior  dental.  6.  Buccal. 

3.  Pterygoid  branches.  7.  Superior  dentar. 

4.  Deep  temporal.  8.  Infra-orbitar. 

9.  Descending  palatine. 


*  Often  divided  bi  operations  below  the  Jaw. 
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4.  The  Ophthalmic  Artery,  a  branch  of  the  internal  carotid, 
gives  off  the  following  branches: — 

1.  Lachrymal.  6.  R.  ethmoldalis. 

2.  Art.  centralis  retime.*  7.  R.  palpebrales  snperior  and  in- 

3.  R.  sapra-orbitalis.  ferior. 

4.  R.  ciltare«i ;  l»ng,  middle,  and  short.  8.  R.  Nasalis. 

5.  R.  Mnticulares.  9.  R.  Frontalis. 


4.  The  Thyroid  Axis  is  a  branch  of  the  snbclavian ;  it  gives  off 
several  branches,  which  are  as  follows : — 

1.  The  inferior  thyroid.  4.  Posterior  scapolar,  or  transversalis 

8.  Cervicalis  asoendens.  colli. 

3.  Supra-Hcapnlar,  or  transversalls  5.  Cervicalis  saperfldalls. 

hmneri.  6.  Cervicalis  profunda. 

7.  Interoostalis  superior. 


5.  The  Internal  or  Common  Pudic  Artery,  a  branch  of  the 
hypogastric  or  internal  iliac,  gives  off  the  following  branches : — 

1.  The  external  hsemorrhoidal.  4.  Art.  of  the  bulb. 

8.  Art.  of  the  perineum.  5.  Art.  of  the  corpus  cavemosum  of 

3.  Transversalls  perinel.  the  penis. 

0.  Dorsal  art.  of  the  penis. 


It  was  clearly  shown  by  tlie  illastrious  Scarpa,  though  well  under- 
stood before  his  time  by  practical  men,  that  even  afler  the  ligature  of 
the  largest  trunks  the  supply  of  blood  to  the  parts  thus  temjiorarily 
cut  off  from  commimication  with  the  heart,  is,  by  means  of  frequent 
anastomoses,  fully  equal  to  maintaining  the  lite  and  integrity  of 
these  parts. 

A  distinction,  in  order  to  avoid  grave  errors  and  disappointment, 
must  always  be  made  between  uvunded  arteries  and  aneurisms.  In 
both  pressure  is  a  valuable  means  of  obliterating  the  vessel,  but  some 
arteries  do  not  admit  of  pressure  being  applied,  and  in  those  the  liga- 
ture must  be  resorted  to. 

The  study  of  the  varieties  in  the  course  and  origin  of  various 
arteries  is  interesting  surgically,  pathologically,  and  physiologically : 
it  is  best  followed  by  the  student's  observing  carefully  in  the  practical 
rooms  whatever  rarieties  may  occur  in  his  own  dissections  or  in  thosi* 
of  others ;  he  may  then  advantageously  compare  the  Icnowledge  so 
acquired  with  that  which  has  been  accumulated  by  others. 

*  This  disappears  at  a  certain  age,  not  yet  determined.    It  is  distributed  to 
the  posterior  surface  of  the  capsule  of  the  lens. 
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During  tlie  dissection  of  the  miucles  and  viscera,  the  stadent  will  have 
bficume  ^miliar  with  all  the  great  venous  tranJcs,  and,  indeed,  with 
most  of  the  veins  of  the  body.  Whilst  dissecting,  for  example,  the 
upper  extremity,  he  will  have  met  with  the  superficial  veins  at  the 
bend  of  the  elbow,  and  may  probably  have  dissected  them  with  a  view 
to  their  surgical  anatomy, — that  is,  to  the  making  out  distinctly  the 
relation  of  the  veins  of  that  region  to  the  superficial  fascia,  to  the 
aponeurosis,  and  to  the  nerves  and  arteries. 

In  the  dissection  of  the  axilla,  the  axillary  vein  and  the  veins  form- 
ing that  great  vessel  must  have  been  especially  noted,  whilst  the 
surgical  anatomy  of  the  subclavian  and  carotid  arteries  and  the  deep 
dissection  of  the  neck  will  have  forced  on  his  attention  all  the  great 
veins  to  be  found  in  those  important  regions. 

Thus  it  is  with  most  other  regions  of  the  body,  during  the  dissection 
of  which  every  vein  of  any  consequence  must  have  been  brought  before 
the  student's  notice.  It  is  for  this  reason,  no  doubt,  that  the  veins  are 
seldom  or  never  dissected  and  examinefl  as  a  system,  which,  however, 
they  in  reality  constitute — ^a  system  liable  to  fewer  varieties  than  the 
arteries ;  but  still  they  require  to  be  studied  sptematically,  and  it  is 
to  enable  the  student  to  do  so  that  I  have  superadded  to  the  practical 
views  of  the  veins  already  given  in  various  diapters  of  this  work  the 
following 

SYSTEMATIC  ANATOMY  OF  THE  VEINS. 

The  veins,  with  the  exception  of  the  pulmonary  veins,  are  vessels 
carrying  dark  or  venotui  blood. 

Their  form  is  cylindrical,  and  their  parietes  or  walls  are  composed 
essentially  of  two  tunics,  to  which,  however,  of  late,  a  thlixl,  cellular 
and  external,  has  been  added.* 

The  inner  tunic  is  thin  and  smooth,  forming,  by  being  folded  as 
it  were,  upon  itself  inward,  a  vast  number  of  semicircular  valves, 
armngc<i  in  pairs,  and  at  uncertain  distances.  These  valves  abound 
in  the  veins  of  the  limbs,  but  they  are  not  present,  with  a  few  excep- 
tions, in  those  of  the  trunk  or  torso.  Hence  arises  a  difference  in  the 
mode  of  injecting  these  veins  for  the  purposes  of  dononstration  or 
preparation ;  for  whilst  those  of  the  torso  may  be  injected  from  trunk 
to  brandies,  it  is  the  reverse  in  the  veins  of  the  limbs,  which  must,  by 
reason  of  the  presence  of  these  valves,  be  injected  from  branches  to  trunk. 

*  See  Chapter  on  General  Anatomy. 
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When  valves  exist  in  the  deep-seated  veins,  as  in  the  coronary  of  the 
heart,  the^r  are  imperfect,  and  do  not  perform  their  office  as  valves. 

The  tissue  now  spoken  of,  namely,  the  inner  tonic  of  the  veins,  seems 
continuous  with  the  endocardium  or  lining  membrane  of  the  right 
auricle  of  the  heart,  and  with  the  sinuses  of  the  dura  mater. 

The  middle  tunic,  by  some  called  the  outer,  is  loose,  ezt^isile,  com- 
posed of  longitudinal  fibres,  but  not  elastic,  or  but  little  so.  Its  vital 
properties  differ  essentially  from  the  corresponding  arterial  tunic,  with 
which  it  must  not  be  confounded,  whatever  may  be  the  determinations 
of  the  microscope.  Exteriorly  it  is  surrounded  with  a  sheath  of  fine, 
dense  cellular  membrane,  which  some  consider  as  a  third  tunic. 

The  coats  of  the  veins  have,  of  course,  their  vasa  vasorum.  A 
few  nervous  filaments  have  been  traced  to  them,  chiefly,  however,  in 
the  tunics  of  the  vena  ports. 

The  course  of  the  blood  towards  the  heart  is  proved,  1st,  by  the 
anatomical  structure  of  the  valves ;  2d,  by  injections  made  into  them 
afler  death ;  3d,  by  the  application  of  a  ligature  above  the  elbow  or 
foot.  The  obstruction  it  causes  to  the  course  of  the  blood  in  the 
superficial  veins  of  these  r^ons  demonstrates  the  actual  course  of  the 
blood  during  life. 

The  knotted  appearance  of  the  veins  when  dilated  is  due  to  the 
presence  of  the  valves.  These  exist  and  are  very  numerous  in  the  deep 
veins  of  the  limbs  (yerus  comites  arterianim)^  contrary  to  what  has 
been  asserted. 

Two  great  venous  trunks  enter  the  right  auricle  of  the  heart,  con- 
veying into  this  cavity  the  entire  blood  of  the  body,  with  the  exception 
of  the  blood  from  the  tissue  of  the  heart  itself.  This  is  discharged  into 
the  auricle  by  the  coronary  vein  or  sinus.  The  composition,  then,  of 
these  vessels,  and  of  the  branches,  which,  by  uniting,  ultimately  form 
them,  constitute  the  history  of  the  venous  system.  To  trace  them  sys- 
tematically from  trunk  to  branches,  or  the  reverse,  is  the  object  of  the 
student,  and  it  is  a  matter  of  indifierenoe  which  method  he  adopts. 
The  more  natural  one  seems  to  be  to  trace  the  veins  from  their  com- 
mencement in  the  organs  onwards  towards  the  heart,  thus  following 
the  course  of  the  blood.  As  three  venous  trunks  enter  the  heart,  the 
system  divides  itself  into  three  sections — 1,  the  anatomy  of  the  vena 
cava  superior,  and  of  the  branches  giving  rise  to  it ;  2,  the  vena  cava 
inferior  and  its  formative  branches ;  S,  the  coronary  vein.  To  these  I 
have  added,  in  separate  sections,  a  brief  account  of  systems  of  veins 
presenting  several  remarkable  peculiarities :  these  are — 1,  the  system 
of  the  vena  ports;  2,  the  sinuses  of  the  dura  mater;*  3,  the  sinuses 
and  venous  circulation  of  the  spinal  marrow,  its  membranes,  and 
column ;  and,  4,  the  system  of  the  vena  azygos. 

I.  00B0NAB7  BUN  us. 

1.  The  Gbeat  Right  Coronary  Vein  commences  towards  the 
summit  of  the  heart  by  several  twigs  or  branches,  which  anastomose 

*  See  the  Section  on  the  Nervoos  System. 
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freely  with  those  of  the  small  right  coronaiy.  It  lies  in  the  adipoee 
groove  of  the  thick  margin  of  the  heart,  turns  over  this  margin,  and 
passes  into  the  groove  between  the  auricles  and  ventricles,  becoming 
horizontal,  and  directing  itself  to  the  right. 

2.  The  Small  Right  Coronary  Vein,  arising  like  the  preceding, 
passes  in  the  groove  of  the  posterior  surface  of  the  heart,  receiving  the 
veins  of  that  surface  and  of  the  septum,  ascends  verticallj  on  the  wall 
of  the  septum,  and  unites  with  the  preceding. 

3.  The  Left  Coronary  Veins  are  much  smaller  than  the  right ; 
they  occupy  mostly  the  convex  sur&ce  of  the  organ  in  two  or  Uiree 
branches.  Collecting  into  a  single  trunk,  they  join  the  others,  termi- 
nating in  the  right  auricle  of  the  heart. 

These  veins  for  description  might  be  advantageously  considered  a:i 
one.     Its  mode  of  termination  has  been  already  described. 

OF  THE  VENA  CAVA   INFERIOR,  AND   OF  THE   VEINS  WHICH 

UNITE  TO  FORM   IT. 

The  veins  of  the  lower  extremities  mav  be  divided  into  two  sets — 
the  superficial  and  the  deep-seated. 

1.  Superficial. — External  or  Short  Sapuena  Vein. —  This 
vein  is  situated  on  the  back  of  the  log,  embedded  in  the  superficial 
fascia.  It  commences  by  several  roots  expanded  on  tl]e  back  of  the 
foot,  upon  its  outer  side,  and  by  others  situated  aroimd  the  external 
malleolus;  these  unite  into  a  single  trmik,  which,  proceeding  verti- 
cally upv  ards  towards  the  heads  of  the  gastrocneniii  muscles,  gradually 
pass  thr  ugh  the  aponeurosis,  so  as  at  last  to  join  the  popliteal 
vein  in  the  popliteal  space.  A  nerve  accompanies  it  for  a  part  of  its 
course,  ai  d  it  is  frequently  joined  by  superficial  veins  descending  from 
the  back  ol  the  thigh. 

2.  Internal  or  Long  Saphena  Vein. — This  is  also  a  superfidal 
vein,  embedded  in  the  superficial  fascia.  Its  roots  commence  on  the 
inner  side  of  the  foot,  edge  of  the  great  toe,  and  back  of  the  foot,  where 
it  anastomoses  with  the  short  saphena.  All  these  roots  united  ascend 
before  the  malleolus  intemus,  over  the  ankle-joint,  and  form  a  trunk, 
which  is  further  augmented,  as  it  proceeds  upwards  towards  the 
groin,  by  many  branches.  The  trunk  ascends  at  first  vertically,  and 
aflerwai  ds  obliquely  forwards,  and  passes  behind  the  inner  condyle  of 
the  femur.  It  again  proceeds  vertically  upwards  on  the  inner  side  of 
the  thigh,  receiving  many  superficial  branches,  one  of  which  is  much 
larger  than  the  rest,  until  within  a  short  space  of  the  crural  arch, 
where,  \  assing  through  the  saphenic  opening  of  the  fascia  lata,  it  joins 
the  con.mon  femoral  vein.  Several  superficial,  inguinal,  and  abdo- 
minal veins  join  the  saphena  before  passing  through  the  aponeurosis. 


airHE.vic  TEiKB. 
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These  small  Teins  correspond  to  the  superficial  epigastric,  saperfidal 
circumflex  of  the  ilium,  and  external  pudic  veins. 

DEEP  VEINS  OF  THE  LOWER  EXTBEMITIES. 

COHUON  Feu  ORAL  VEiN.-^This  vein  Jesuits  from  the  union  of  the 
deep  femoral  and  femoral  veins,  the  veins  corresponding  to  the  arteries 
called  art.  profunda  femoris  and  art.  superficialis  femoris. 

VEras  WHICH  FORM  THE  FEMORAL  VEIN. — ^The  various  branches 
into  which  the  superficial  femoral  artery  divides  have  their  accom- 
panying veins,  generally  two  in  number,  whose  anatomy,  therefore, 
corresponds  strictly  to  that  of  the  arterial  branches  they  accompany. 
Hence  the  plantar,  anterior  tibial,  posterior  tibial,  and  fibular  veins, 
whose  course  need  not  be  dwelt  on  here.  They  ultimately  form,  by 
their  union,  the 

Popliteal  Vein. — The  vessels  which  more  immediately  form  this 
great  vein  are  three,  corresponding  to  the  anterior  and  posterior  tibial 
and  fibular  arteries.  It  is  situat^  close  to  the  artery,  enclosed  in  the 
same  sheath,  on  its  outer  side,  and  has  tunics  of  such  strength  that 
the  vein  remains  open  when  cut  across  in  the  dead  body,  like  an 
artery.  It  follows  the  course  of  the  artery  into  the  thigh,  where  it 
becomes  the 

ScTPERFiciAL  Femoral  Vein. — Thou^  called  superficial  it  is  not 
so,  but  deep.  It  ascends  close  to  the  artery,  in  tbe  same  sheath, 
requiring  to  be  very  carefully  separated  from  that  vessel  during  the 
operation  for  aneurism,  receives  many  branches  of  veins  in  its  course, 
and  chiefly  the  vena  profunda  femoris,  formed  by  the  union  of  the 
veins  corresponding  to  the  branches  of  the  art.  profunda  femoris, 
aflter  which  the  vein  becomes  the 

Common  Femoral  Vein. — This  short  trunk,  enclosed  in  the  same 
sheath  with  the  artery,  and  covered  by  the  cribriform  fitscia,  speedily 
passes  imder  Poupart's  ligament.  It  is  here  situated  to  the  inner  side 
of  the  artery,  and  lies  on  the  pectineus  and  horizontal  ramus  of  the 
pubes,  separated  from  them,  however,  by  the  deep  layer  of  the  femoral 
aponeurosis.  As  soon  as  it  gets  within  the  cavity  of  the  abdomen  it 
changes  iia  name  for 

External  Iliac  Vein. — ^This  large  trunk  foUows  the  course  of 
the  external  iliac  artery,  on  the  inner  side  of  which  it  is  situated.  It 
receives  the  epigastric  and  circumflex  veins  and  the  veins  which  enter 
by  the  inguinal  canal. 

Near  the  sacro-iliac  synchondrosis  this  vein  is  joined  by  the  hypo- 
gastric vein.  The  trunk  formed  by  the  union  of  Uiese  two  vessels  is 
called  the 

Common  Iliac  Vein. — These  veins  are  of  very  large  size ;  they 
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ascend  from  opposite  to  the  sacro-iliac  s3mchondro8i8,  conrerging 
obliquely  inwards  to  the  articulation  of  the  bodies  of  the  fourth  and 
fifth  Inmbar  rertebne,  where  they  unite  to  gire  rise  to  the  vena  cava 
inferior.  They  differ  somewhat  from  each  other  in  their  course ;  the 
left  is  the  longer;  it  passes  successively  behind  the  left  common  iliac 
artery,  then  before  the  last  Tertebra,  and,  lastly,  behind  the  right 
common  iliac  artery.  At  this  spot  the  vena  cava  inferior  commences. 
Before  describing  the  course  of  this  great  rein  and  the  branches  it 
receives,  let  us  return  for  an  instant  to  the  hypogastric,  whose 
branches  remain  to  be  described. 

OF  THE  VEINS  WHICH  FORX  THE  HVFOOASTRIC  OR  INTERNAL 

ILIAC. 

This  large  vein  is  placed  in  the  excavation  of  the  pelvis,  behind  the 
artery  of  the  same  name,  and  is  composed  of  a  number  of  branches 
corresponding  to  those  of  the  artery,  and  similarly  named.  There  are 
certain  exceptions,  which  I  shall  now  notice. 

Vesical  Veins. — They  are  very  numerous,  and  of  large  size; 
they  exhibit  sexual  differences. 

In  the  male  they  commence  on  the  glans  penis,  where  they  form  a 
complete  network  of  fine  vessels.  They  may  be  filled  wiUi  quick- 
silver through  the  dorsal  vein  of  the  penis.  They  unite  into  two  large 
trunks,  the  dorsal  veins  of  the  penis,  which  run  upon  the  back  of  the 
organ,  accompanying  the  dorsal  arteries.  After  dividing  and  subdi- 
vid^g,  and  imiting  with  other  veins  proceeding  to  them  from  the 
scrotum,  they  pass  through  the  sub-pubic  ligament  and  under  the 
arch  of  the  pubes,  and  thus  reach  the  sides  of  the  bladder.  After  this 
they  unite  with  other  venous  branches  expanded  over  the  prostate  and 
the  walls  of  the  bladder,  forming,  by  their  anastomoses,  a  very  exten- 
sive plexus,  the  veins  of  which,  at  last,  terminate  in  a  few  trunks, 
which  open  into  the  internal  iliac  vein,  near  the  obturator  vein, 
receiving,  as  they  proceed,  some  veins  from  the  rectum  and  seminal 
vesicles. 

In  woman  the  vesical  veins  commence  by  the  dorsal  veins  of  the 
clitoris,  and  by  a  great  number  of  roots  spread  out  in  the  skin  and 
cellular  tissue  of  the  labia.  Tliey  unite  around  tlie  vulva,  and  com- 
municate with  the  internal  and  external  pudic  veins.  Several  come 
from  the  constrictor  vaginae,  and  others  communicate  wi\h  that 
remarkable  venous  plexus  called  the  semi-bulb,  situated  midemeath 
the  constrictors.  At  the  sides  of  the  bladder  these  veins  receive  others 
from  the  bladder  and  rectum. 

Sacro-lateral  Veins. — ^Within  the  sacral  canal  their  branches 
communicate  with  the  vertebral  sinuses.  In  general  their  branches 
follow  the  course  of  the  arteries  so  named,  and  they  terminate  ulti- 
mately in  the  hypogastric. 
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Vena  Cava  Inferior. — This  is  a  much  larger  and  Icnger  vein 
than  the  superior  cava.  It  extends  from  the  fourth  and  fiflh  Inmbtu* 
vertebrae  to  the  right  auricle  of  the  heart,  at  the  inferior  and  posterior 
part  of  which  it  opens,  assisting  in  forming  the  sinus  yenosujB  of  the 
auricle. 

It  ascends  at  first  vertically  on  the  right  lateral  part  of  the  bodies 
of  the  lumbar  vertebras  to  beneath  the  liver,  covered  at  first  by  the 
right  common  iliac  artery,  then  by  the  peritoneum  and  duodenum, 
and  placed  to  the  right  of  the  aorta.  It  varies  in  its  calibre  whilst 
opposite  to  the  liver ;  behind  that  organ  it  cmxes  slightly,  and  is 
lodged  in  the  notch  or  canal  (as  it  may  be)  formed  between  its  right  lobe 
and  that  of  Spigelius.  Soon  after,  it  passes  through  a  wide  aperture 
in  the  cordifonn  tendon  of  the  diaphragm,  to  the  ^ges  of  which  it  is 
well  secured  by  cellular  tissue,  and  immediately  thereafter,  passing 
through  the  fibrous  layer  of  the  pericardium,  it  reaches  the  right 
auricle  of  the  heart.     At  the  entrance  is  placed  the  Eustachian  valve. 

The  branches  which  the  inferior  cava  receives  in  its  coume  corre- 
spond very  closely  with  the  arteries  given  off  by  the  abdominal  aorta, 
and  are  named  after  these  arteries,  whose  course  they  usually  follow^. 
Thus  we  have 

1.  The  Middle  Sacral  Vein. 

2.  The  Lumbar  Veins,  four  in  number;  of  these  the  left,  as 
they  have  to  pass  behind  the  aorta  to  reach  the  vena  cava,  are  longer 
than  the  right. 

3.  The  Spermatic  Veins, — Somewhat  longer  than  the  correspond- 
ing arteries;  they  also  have  sexual  differences. 

In  the  male  they  commence  from  the  spermatic  plexus  of  the  testicles, 
leaving  it  before  the  head  of  the  epididjmus.  The  plexus  afterwards 
ascends,  enveloping  the  vas  deferens,  its  vessels  anastomosing  frequently 
with  each  other.  They  thus  form  a  portion  of  tlie  spermatic  cord, 
which  enters  the  abdomen  by  the  inguinal  rings  and  canal.  On  pass- 
ing through  the  deep  inguinal  ring  the  cord  brei^s  up  into  two 
divisions ;  one,  the  vas  deferens,  dips  rapidly  into  the  pelvis  to  proceed 
to  the  urethra ;  while  the  spermatic  vein,  now  a  single  trunk,  ascends 
vertically  in  the  abdomen,  running  along  the  psoas  muscle  as  far  as  the 
brim  of  the  pelvis.  Beneath  the  kidney  it  foims  another  plexus,  and 
is  increased  by  some  adipose  veins  from  the  mass  surrounding  that 
organ.  Farming  once  more  a  single  trunk,  it  ascends  between  the 
peritoneum  and  psoas,  and  opens — the  right  one  into  the  vena  cava, 
under  the  renal  vein — the  left  into  the  renal  vein  of  that  side. 

In  iooman  the  spermatic  veins  derive  their  origins  from  the  ovarian 
plexus ;  they  anastomose  freely  with  the  uterine  veins.  In  leaving 
tile  pelvis  they  pass  over  the  external  iliac  artery.  Their  course  after- 
wards is  much  as  in  the  male. 

4.  The  Renal  or  Emulgent  Veins  are  of  great  size.     The 
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left  renal  Tein  is  comtbonly  larger  and  longer  than  the  right ;  they 
leave  the  kidney  at  the  fissure  by  which  the  artery  enters;  they 
correspond  strictly  to  the  arteries. 

5.  Capsular  Veins,  corresponding  to  the  arteries  of  that  name. 
They  sometimes  open  into  the  renal  veins. 

6.  Hepatio  Veins. — These  arise,  as  will  be  more  minutely  de- 
scribed in  a  future  chapter,  in  the  substance  of  the  liver,  where  they 
are  enveloped  by  a  sheath  of  the  fibrous  capsule  of  the  oigan  or  a 
prolongation  at  least  of  the  capsule  of  Glisson.  Some  of  small  size 
enter  the  cava  separately ;  but  the  larger,  called  vence  cava  KepaticcB, 
to  the  number  of  two  or  three,  and  distinguished  into  right  and  left, 
enter  the  cava  just  as  it  is  about  to  pass  thi'ough  the  diaphragm. 

7.  The  Inferior  Phrenic  Veins,  two  in  number,  resemble  in 
their  distribution  the  course  of  the  arteries  to  which  they  correspond. 

SYSTEM  OF  the  VENA  POKTJE. 

Origin  of  the  Porta, 

This  remarkable  system  of  vessels  is  situated  within  the  abdomen. 
It  is  destitute  of  valves.  The  veins  ultimately  composing  it  in  the 
adult  derive  their  origin  from  all  the  organs  contained  within  the  cavity 
of  the  abdomen,  with  the  exception  of  the  kidneys  and  bladder  in  the 
male,  and  in  woman  the  kidneys,  bladder,  and  ut«rus.  The  innumerable 
branches  arising  from  surfaces  so  extensive  unite  at  last  to  form 
two  large  trunks,  which  again,  by  their  union,  form  the  vena  portai^ 
These  trunks  are  the  splenic  and  superior  mesenteric  veins. 

The  Splenic  Vein  follows  pretty  nearly  the  course  of  the  artery, 
passing  transversely,  however,  from  left  to  right.  Formed  at  first  by 
the  proper  splenic  branches,  it  receives  in  its  course  the  veins  of  the 
vasa  brevia,  the  right  and  left  gastro-epiploic  veins,  the  duodenal  and 
pancreatic,  the  coronary  vein  of  the  stomach,  and  the  small  meseraic. 
In  iSiis  way  it  returns  tiie  blood  which  has  circulated  in  the  intestines, 
even  as  low  as  the  rectum.  This  blood  we  shall  find  goes  to  the 
liver. 

Superior  Mesenteric  Vein.— The  branches  which  form  this 
vein  follow  in  an  inverse  order  the  arteries  of  the  same  name.  They 
collect  at  last  into  a  large  trunk,  which,  passing  behind  the  pancreas 
and  in  front  of  ihe  vertebral  column,  near  the  second  lumbar  vertebra, 
unites  with  the  splenic,  and  thus  forms  the  vena  ports. 

vena  PORTiE. 

To  expose  the  course  of  this  vein  dissect  for  the  pancreas ;  clear  the 
lower  edge  of  this  viscus,  underneath  which  the  superior  mesenteric 
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Fig.  185.* 


iirtery  and  vda  will  be  foimd;  divide  the  pancreas  and  reflect  the 
segments ;  next  raise  up  the  liver  and  remove  the  pyloric  portion  of 
the  stomach  cautiously;  finally,  remove  the  external  layer  of  the 
■mall  omentum  and  trace  the  vein  to  the  liver. 

The  vena  ports,  thus  formed  and  situated,  ascends  obliquely  to  the 
right  and  backwanis  for  about  four  inches,  and  terminates  in  the  pdKal 
groove  of  the  liver.  It  lies  at  first  under  the  smaller  extremity  of 
the  pancreas,  then  behind  the  second  portion  of  the  duodenum,  covered 
by  the  hepatic  artery,  cystic  and  hepatic  ducts,  surrounded  by  many 
nervous  filaments  and  Ijrmphatics,  all  enclosed  by  tlie  capsule  of 

*  Fig.  185.— Intended  to  show  the  formation  of  the  vena  portamm,  or 

E>rt». — 1,  the  vena  portae;  S,  8,  4,  the  splenic  and  Its  branches;  5,  5,  the 
ferlor  meiienteric  vein ;  6,  the  rapertor  mesenteric  vein ;  7,  8,  superior  right 
colic  veins ;  9,  9,  placed  on  branches  and  portions  of  the  coronary  vein  of  the 
stomach;  a,  lower  sorfsce  of  the  right  lobe  of  the  liver;  6,  gall-bladder; 
c,  stomach;  d,  spleen;  «,  the  pancreas;  /,/,  portion  of  the  duodenum;  g,  as- 
cending colon ;  A,  ranall  hitestinesi,  drawn  over  towards  the  right  side,  In  order 
to  show  the  inferior  mesenteric  vein ;  t,  sigmoid  flexure  of  the  colon ;  Xr,  the 
superior  mesenteric  artery  cut  across. 


VEXA  CAVA  SUFEBIOB  AKD  JUGULAB  VEIN.  417 

GliBSon.  Near  the  right  extremity  of  the  tnuisverBe  groore  of  the 
lirer  the  ran  hifurcates ;  on*  branch  proceeds  to  the  right  lobe,  the 
other  to  the  left.  These  branches  together  form  a  horixontal  canal, 
usually  called  the  sinus  of  the  Tena  ports.  The  right  branch  is 
shorter  and  larger  than  the  left,  and  proceeds  to  ramify  in  the  right 
lobe  of  the  liver :  the  left  proceeds  horizontally  as  &r  as  the  grooTe 
permits  it,  and  then  sencL  branches  to  the  left  lobe  and  the  lobulus 
Spigelii.  The  remains  of  the  sinus  Tenosus,  and  of  the  umbilical 
rein,  will  be  found  in  connesuon  with  this  branch. 

Thus  the  vena  ports  ramifies  like  an  arteiy  through  the  liver ;  the 
blood  it  carries  there  is  collected  by  the  hepatic  veins,  and  through 
them  is  discharged  into  the  inferior  vena  cava. 

VENA  CAVA  SUPERIOR. 

Of  the  Branches  which  form  the  Vena  Cava  Superior. 

Internal  maxillary  vein, — Formed  of  branches  corresponding  to  the 
artery  of  the  same  name  (the  middle  meningeal  is  considered  as  an 
exception),  this  vein  collects  also  some  of  the  veins  of  the  diploe  and 
some  of  the  emissary  veins  of  Santorini.  The  trunk  of  the  vein 
thus  formed  will  be  found  close  to  the  artery  behind  the  neck  of  the 
condyle  of  the  lower  jaw,  where  it  unites  with  the  superficial  tem- 
poral vein. 

The  superficial  temporal  vein^  besides  receiving  the  vein  just  de- 
scribed, is  formed  by  branches  corresponding  to  those  of  the  temporal 
artery.  The  trunk  formed  by  those  branches  plunges  into  the  parotid 
gland.  From  this  gland  it  emerges,  receives  the  posterior  auricular 
vein  and  other  small  branches,  and  is  now  called  the  external  jugular 
vein* 

The  coune  of  the  external  jugular  has  been  already  carefully 
referred  to  in  the  description  of  ^e  surgical  anatomy  of  the  neck. 
It  descends  vertically  and  towards  the  8upra> clavicular  space  to 
terminate  in  the  upper  part  of  the  subclavian  vein  of  each  side,  a 
little  external  to  the  termination  of  the  internal  jugular  in  the  same 
vein.  In  its  course  through  the  neck  it  is  placed  between  the  pla- 
tysma  myoides  and  the  stemo-deido-mastoid  muscle.  Inferiorly  it 
passes  deeper  and  gets  beneath  the  inferior  portion  of  the  omo-hyoid. 
In  this  course  it  is  joined  hj  the  cervico-cutaneous  and  tra<£elo- 
scapular  veins;  it  sometimes  bifurcates  and  presents  other  varietira 
in  calibre  and  in  position. 

IITTERNAL  JUGULAR  VEIN. 

These  two  large  veins  collect  the  blood  chiefly  of  the  brain  and 
face ;  they  commence  as  it  were  by  the 

Superior  Cerebral  Veins,  which  are  spread  over  the  convex 
surface  of  the  two  hemispheres  of  the  brain,  firom  the  substance  of 
which  they  issue  by  many  fine  radicles.  Their  course  when  formed 
is  towards  the  great  fissure  of  the  hemispheres,  uniting  into  trunks, 
of  which  the  largest  are  behind.    These  trunks  are  joined  near  the 

2  B 
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main  line  by  otben  from  the  pUin  sorfiue  of  the  hemuphens,  and 
next,  reoeiying  envelopes  from  the  aradmoid  and  rab-andmoid  cellular 
tissue,  they  enter  the  superior  longitudinal  sinus  obliqndy. 

The  Veikb  of  the  Corpora  Striata  and  adjacent  parts  of  the 
brain  unite  with  the  rein  of  the  choroid  plexos,  the  roots  of  which 
are  formed  in  the  relum  interpositum  and  in  the  ydns  which  form  the 
velum.  These  veins,  passing  backwards  through  the  great  cerebral 
fissure  of  Bichat,  give  rise  to  the  veins  of  Galen.  These  veins  issue 
from  the  interior  of  the  brain  by  the  above  fissure,  and  immediately 
enter  the  straight  tmus.    They  cross  each  other  before  terminating. 

Superior  and  Inferior  Cerebellar  Veinb  ;  arising  from  the 
substance  of  the  cerebellum,  they  open  into  the  nearest  sinuses ;  the 
fonner  into  the  straight  sinus,  the  latter  into  the  left  lateraL 

Lateral  and  Inferior  Cerebral  Veinb. — They  are  as  nume- 
rous as  the  superior  cerebral,  though  not  so  much  noticed.  On 
leaving  the  brain  as  three  or  four  pretty  lai^  trunks  on  each  side, 
they  proceed  obliquely  forwards,  and  terminate  in  the  corresponding 
latoal  sinuses  at  their  upper  part. 

Ophthalmic  Vein. — It  arises  from  all  the  parts  within  the 
orbit,  the  pituitary  membrane,  palpebral,  tec,  and  in  brief  by  branches 
corresponding  to  aU  those  of  the  ophthalmic  artery.  The  venous 
branches  are  similarly  named ;  as  lachrymal,  ciliary,  muscular,  &c. 
The  trunk  thus  formed  leaves  the  orbit  by  the  inner  part  of  the 
sphenoidal  fissure  and  enters  the  cavernous  sinus. 

The  Sinuses  of  the  Dura  Mater,  minutely  described  in  the 
Chapter  on  the  Brain  and  its  membranes,  thus  become  chax^ged  with 

all  the  blood  of  the 
*^*  ^^^'*  encephalon,andwidi 

a  part  of  the  blood 
circulating  in  the 
organs  of  sense,  ter- 
minateon  either  side 
of  the  base  of  the 
cranium,  at  the  fora- 
mina laoera  poste- 
riora.  Here  the  in- 
ternal jugular  veins 
commence  by  a  di- 
latation or  sinos 
lodeed  in  the  fossa 
jugUndica.  Thevein 

*  Fig.  I66.--Siira8ee  of  the  dura  mater. — 1,  the  soperior  loogltadinal  sinus ; 
the  figure  is  placed  on  the  fidz  cerebri ;  9,  the  fmierior  loogitadlnai  stnus ; 
4,  the  veins  of  Qalen  (cataeross)  as  th^are  proceeding  to  Jcdn,  S,  the  straight 
ilnus;  ft,  toccolar  of  Herophllus. 
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descends  along  with  the  internal  carotid  artery,  covered  by  the  styloid 
process  of  the  temporal  bon^  and  by  the  muscles  which  are  attached 
to  it.  At  tills  point  it  receives  a  branch  from  the  external  jugular, 
and  a  little  before  reaching  the  level  of  the  larynx,  it  is  joined  by  the 
facial  vein. 

The  Facial  Vein  commences  on  the  top  of  the  head  and  on  the 
forehead  by  nmneroxu  branches.  The  large  subcutaneous  branch 
often  seen  to  descend  on  the  middle  of  the  forehead  is  called  the  vena 
preparata.  When  this  vein  reaches  the  side  of  the  nose  it  becomes 
the  angtUar  vein.  Here,  properly  speaking,  the  facial  vein  com- 
mences; descending  from  this  point  under  the  integuments  and  super- 
ficial muscles,  it  passes  beneath  the  zygomaticus  major  at  some 
distance  from  the  commissure  of  the  lips,  and  therefore  apart  fnm 
the  artery,  and  finally  reaches  the  base  of  the  jaw,  over  which  it 
passes  with  its  corresponding  artery.  In  this  part  of  its  course  it 
receives  the  dorsal  veins  of  the  nose,  the  superior  and  inferior  coronary, 
buccal,  and  masseteric  branches. 

After  passing  over 
tiie  basis  of  tiie  jaw,  it  "8-  "'•• 

next  descends  obliquely 
downwards,  backwards, 
and  outwards,  betweoi 
the  platysma  myoides 
and  the  submaxillary 
gland,  and  thus  arrives 
at  the  internal  jugular 
vein,  after  being  joined 
by  the  ranine,  submen- 
tal, and  inferior  palatine. 
Aft»r  receiving  the  fa- 
cial, the  internal  jugular 
is  further  strengthened 
by  the  lingual,  pharyn- 
geal, superior  thyroid, 
and  occipital  veins. 

None  of  these  veins 
require  any  special  de- 
scription; they  accom- 
pany their  correspond- 
ing arteries.  The  veins 
of  the  diplolS,  which 
ramify  through  the  can- 
celli  of  the  cranium,  join 

*  Fig.  187^— SinnaeB  at  the  base  of  the  cnmiimi^— a,  opeDing  of  the  superior 
loogitDdlDal  dnns  into  the  torralsr ;  6,  horisontal  partioo  of  the  left  Uteral 
sfanis ;  4,  golf  of  the  Jogolar  vein ;  5,  superior  pedtwal  stnus ;  6,  cavemons 
rinus ;  8,  tmsverse  ifaras ;  9,  coroosiy  siniis ;  7,  ophthalmic  vebu 
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these  TeiAs  at  Tftrious  points,  and  thus  contribute  to  form  the  internal 
jugular  vein. 

Fig.  188.* 


These  veins,  which  pervade  the  diploK,  were  known  to  Hippoerates. 
They  anastomose  freely  with  each  other,  and  join  the  frontal,  occipital, 
and  deep  temporal  veins :  some  join  the  lateral  sinuses. 

The  Internal  Jugular  Vein  thus  formed  descends  in  the  neck, 
in  the  common  sheath  of  the  vessels,  parallel  with  the  common  carotkl 
artery,  and  close  to  that  vessel.     The  pneumo-gastric   nerve  lies 

*  Fig.  1 98. — 1 ,  the  sabcUvlan :  8,  the  tntemal  logiilar ;  8, 4,  veins  correspond- 
ing to  the  SQperflcial  arteries  of  the  nedc ;  &,  the  external  Jognlar  vein ;  8, 7, 
inferior  thyroid  veins ;  8,  trunk  proceeding  to  Join  the  internal  Jngolar,  and 
composed  of,  9.  the  superior  thyroid;  10,  the.llngoal;  II,  18,  a  muKular 
branch ;  IS,  facial ;  14, 15,  superficial  veins  Joining  ^e  filial  from  above ;  18, 
Botoiental ;  17,  inferior  If^bial;  18,  continuation  of  the  facial  or  external  max- 
illary vein ;  19, 80, 88,  upper  and  lower  coronary  veins ;  81.  transverse  vein  of 
the  nee ;  88,  oontinni^on  of  the  vein  towards  the  side  and  root  of  the  nose ; 
84  anastomoses  with  the  orbital  veins ;  85,  oodpltal  Tvln ;  86, 87,  temporal 
vein ;  88,  89,  anterior  branches  of  the  temporal ;  30,  trunk  of  the  temporal 
desceodlng  branch,  uniting  with  the  external  and  internal  Jugular  veins. 
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between  them,  and  behind.  The  ran  hu  the  ume  i 
as  the  irtery.  By  joining  inftriorly  the  «nbcl«i 
irmotninata  a  formed. 

Subclavian  Veik.— Certato  luparfical  Tung  >itn*tal  m  the  bend 
of  tiie  elbow,  being  thoie  naiuJI j  Mlect«il  for  phlebotoniy,  have  rectiTed 
more  sttenlion  than  mucb  larger  Teasel),  owing, 
no  donbt,  to  their  practical  importance.  "*■  '"■' 


and  the  de«p.     Con 

mitiea  of  the  Ssgen,  we  ihall  find  that  the  deep 
taaa  follow  vtij  regularly  the  courae  of  the 
arteries,  and  recdve  their  namea  accordingly — 
aa  radial,  ulnar,  inCeroaaeal,  &c^  These  unit« 
at  the  bend  of  the  elbow  into  two  veajele  (vena 
comita,  or  uteUitei),  which  follow  the  course 
of  the  humeral  artery,  and  anaglouKxe,  by 
cma  bnncbea,  with  each  other.  Fiuall;,  they 
unite  into  one,  becoming  the  aiillarj  rein,  the 
■urgical  anatomy  of  which  hai  been  already  de- 
acnW  with  the  arleiy.  The  same  veui  con- 
tinued upwards  geta  the  name  of  aubclavjaa, 
formmg  one  of  the  great  divisiona  on  either 
side  of  the  Ten»  innominatie,  from  tlie  union 
of  which  the  rena  cava  luperior  is  formed. 

2.  The  aupert^dal  Tcins  of  the  limb  are  thus 
arranged ;  they  lie  emtiedded  in  the  superficial 


Cephalic  Vein.— Commences  by  a  number  of  fine  twiga,  disposed 
in  the  form  of  a  network  oo  the  back  of  the  band  and  muscles  of  the 
thumb.  These  unite  into  a  single  tmnk.  Thii  trunk  ascvnds  along 
the  anterior  and  external  part  of  the  fore-arm,  and  is  here  called  the 
superficial  radial  vein.  Numeroaa  branches  join  it  in  this  n^on; 
on  arriving  at  the  bend  of  the  elbow,  it  recdres  the  median-cephalic, 
a  branch  larger,  generally,  than  the  so-called  radial.  These  two, 
uniting,  fonn  the  trunk  of  the  cephalic,  properly  >o  called.  This 
Tewel  ascends  vertieali  j  at  the  outer  and  fore  part  of  the  arm,  along 
the  eitenial  edge  of  the  biceps  muscle,  at  first  sabcutaneous,  after- 
wards dipphig  into  the  triangular  oellular  space  separating  the  peoto- 
ralis  major  and  the  deltoid.  Thus  bending  inwards  under  the  daricle, 
it  opens  into  the  axillary  *ein,  not  unfrvquentiy  communicating,  by  a 
twig,  with  the  external  jugular. 

h  Id  Ululnte  the  nqierllclal  lalni  at  the  band  ot  Iha 
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Basiuo  y  boc. — ^Thifl  Tern  is  formed  by  the  miperficial  yeiiis  of  the 
fore-arm,  called  the  posterior  u/nor  and  anterior  ulnar.  These  muting 
form  the  basilic  yein.  After  receiving  the  median  basilic  the  basilic 
▼ein  ascends  along  the  inner  part  of  the  arm  before  the  ulnar  nenre, 
anastomosing  wiUi  the  cephalic  It  gradually  passes  through  the  deep 
fascia  or  aponeurosis,  and  joins  the  axillary. 

The  Median  Vein,  irregular  in  its  arrangements,  like  those  just 
described,  is  formed  of  a  number  of  superficial  veins  expanded  over  the 
anterior  surfiuie  of  the  fore-arm.  About  the  bend  of  the  elbow  it 
divides  into  two ;  one  joins  the  basilic,  the  median  basilic ;  the  other 
unites  with  the  cephalic,  the  median  cephalic.  Of  all  these  veins 
perhaps  the  median  cephalic  is  the  only  safe  vein  for  the  phlebotomist. 
The  median  basilic  ought  uniformly  to  be  avoided. 

AxiLLABT  Vein. — This  vein  is  the  result  of  all  those  just  examined 
in  the  arm.  It  ascends  in  front  of  the  artery,  until  reaching  the  first 
rib  it  becomes  the  subclavian.  In  this  part  of  its  course  it  receives 
the  circumflex,  subscapular,  long  thoracic,  superior  thoracic,  and 
acromial  veins,  vessels  named  fix>m  their  corresponding  arteries. 

The  Subclavian  Vein  extends  from  the  lower  margin  of  the  first 
rib,  over  which  it  passes  to  its  junction  with  the  internal  jugtilar, 
witii  which  it  forms  the  vena  innominata.  It  is  situated  in  front  of 
the  artery,  and  is  separated  from  it  by  the  scalenus  anticus  muscle. 

VBSJE  INNOXINAT^. 

The  right  is  very  short.  It  is  covered  by  the  stemo-cleido  mas- 
toideus,  by  the  stemo-clavicular  articulation,  by  the  cartilage  of  the 
first  rib,  and  by  a  small  portion  of  the  sternum.  £xtemally  and  pos- 
teriorly it  is  in  relation  to  the  right  lamina  of  the  mediastinum,  the 
pneumo-gastric  nerve,  the  right  subclavian  artery,  and  the  scalenus 
anticus  muscle.  Internally  it  corresponds  to  the  aorta.  It  is  shorter 
than  the  left. 

The  left  vena  innominata  is  longer  than  the  right,  and  more  nearly 
horizontal.  Its  relations  are  in  some  respects  similar  to  those  of  the 
right,  but  in  addition,  as  it  comes  over  from  the  left  to  the  right  side, 
it  is  covered  by  nearly  the  whole  breadth  of  the  sternum,  and  lies  on 
the  arch  of  the  aorta  and  arteria  imiominata. 

The  venA  innominatae  receive  each  of  them  the  vertebral  and  the 
superior  intercostal  veins.  The  left  is  joined  by  two  others — the  left 
internal  mammary  and  the  left  inferior  thyroid. 

1.  The  Vertebral  Veins  commence  in  the  muscles  of  the  supe* 
rior  and  external  occipital  and  cervical  r^ons,  by  a  great  number  of 
roots,  which  collect  into  a  single  trunk  towards  the  foramen  magnum 
occipitale.  This  trunk  proceeds  forwards  to  the  superior  surface  of  the 
atlaSy  enters  the  foramen  at  the  base  of  the  transverse  process,  and, 
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desoending  through  the  fonunina  of  the  cervical  Teriehne,  emerges 
at  the  sixth  or  eerenth,  passes  before  the  subclavian  artery  on  the  left 
side,  and  behind  it  on  ^e  ri^t,  and  opens  posteriorly  and  inferiorly 
into  the  yena  innominata. 

In  this  coone  it  receiyes  seyeral  branches,  and  anastomoses  with  the 
yertebral  sinnses  by  the  foramina  interyertebralia. 

2.  The  Right  Sitperiob  IirrEROOSTAL  Vein  collects  the  branches 
coming  from  the  two  saperior  intercostal  spaces  into  a  single  trunk, 
which  joins  the  innominata  posteriorly,  near  the  yertebraL 

The  Left  Superior  Intercostal  Vein  is  larger  than  the  right. 
It  collects  into  a  single  trunk  the  branches  coming  from  the  left 
intercostal  spaces,  as  low,  sometimes,  as  the  seyenth  or  eighth,  anas- 
tomosing, as  it  proceeds  upwards,  with  the  yena  azygos  and  the  semi- 
azygos.  It  ascends  vertically  behind  the  pleura  on  the  side  of  the 
bodies  of  the  vertebra :  it  then  passes  behind  the  lung  and  aorta,  and 
there  receives  the  left  bronchial.  After  this  it  leaves  the  thorax  by 
the  superior  aperture,  and  joins  the  left  vena  innominata. 

3.  The  Left  Internal  Mammary  Vein. — This  vein  corresponds 
strictly  to  the  artery  of  the  same  name.  It  is  strengthened  by  the 
superior  phrenic,  left  mediastinal,  and  thymic  veins.  It  enters  the 
left  vena  innominata. 

4.  The  Left  Inferior  Thyroid  Vein,  with  the  vein  of  the  oppo- 
site side,  forms  a  plexus,  from  which  the  single  trunk  arises ;  tiiis 
opens  inferiorly  and  posteriorly  into  the  left  vena  innominata. 

The  Vena  Cava  Superior. — ^The  trunk  of  this  vein,  formed  as  we 
have  seen,  is  much  longer  than  the  thoracic  portion  of  the  inferior 
cava.  It  commences  opposite  the  cartilage  of  the  first  rib,  a  little 
above  the  arch  of  the  aorta,  descends  to  the  left  and  forwaids  as  far 
as  the  base  of  the  pericardium,  from  which  it  receives  a  fibrous  sheath. 
It  next  enters  the  sac  of  the  pericardium,  descends  vertically,  and  to 
the  right  of  the  aorta,  and  finally  opens  into  the  right  auricle  of  the 
heart. 

Posteriorly  the  vena  cava  superior  is  in  relation  to  the  superior  right 
pulmonary  vein  and  artery. 

The  trunk  of  the  cava  receives  the  following  veins : — 

1.  The  Right  Internal  Mammart  Vein. — This  requires  no 
special  description. 

2.  Right  Inferior  Thyroid. — In  most  respects  similar  to  the 
left. 

S«  Several  Thymic,  mediastinal,  pericardiac,  and  superior  phrenic 
branches,  all  from  the  right  side. 

4.  The  Vena  Azygos. — ^This  important  vein  oounects  the  systems 
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Fig.  I91.» 


The  BuiQses  of  each  side  oommn- 
nicate  by  a  transvene  sinus  behind 
the  body  of  eadi  yertebra.  These 
transTene  sinoses  pass  between  the 
ligament  and  the  bone,  and  receive 
the  yeins  which,  coming  from  the 
osseous  stracture,  are  analogous  to 
the  Terns  of  the  diplotf . 

In  the  interval  of  the  transverse 
processes  tliese  vertebral  sinuses 
communicate  with  the  vertebral, 
intercostal,  and  lumbar  veins. 

In  the  sacral  canal  these  sinnses 
become  diminished,  and  alter  in 
character ;  they  more  resemble  veins, 
and  have  no  adhesioD  to  the  soft 
parts. 

The  veins  of  the  spinal  marrow  have  the  same  disposition  as  the 
arteries  of  that  organ.  They  accompany  them,  and  open  into  the 
inferior  cerebellar  veins. 

media;  9,  rl^t  iliac  vein ;  10,  drcomflex  iUac  vein;  II,  siqwrfidal  femoral; 
12,  deep  femoral;  18,  vma  tint  pari,  light  asygoe  vein;  14,  left  azygos; 
15,  Junction  of  the  left  azygos  with  the  right;  16,  right  asygoe;  17,  the  left 
intercostal  veins ;  18,  ri|^t  subclavian ;  19,  right  external  Ji^lar;  SO  points 
to  the  right  vena  innofmlnata ;  SI,  right  inlemal  Jugular ;  82,  left  innomuutta; 
88,  superior  left  intercostal,  collecting  as  it  desoewis  a  certain  number  of  the 
superior  intercostal  veins ;  84,  hepatic  veins. 

*  Fig.  191.— Sinuses  of  the  vertebm.— 1, 1, 1, 1,  longitodinal  sinuses,  laid 
open ;  8,  anterior  transverse  sinus,  into  which  thero  enters  a  stnns  of  the  body 
of  the  vertebra;  3,  posterior  transverse  sinus ;  4, 4,  lateral  transverse  sinuses; 
»,  5,  external  veins  communicating  with  the  vertebral  sinuses. 
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ABSORBENT  OR  LYMPHATIC  SYSTEM 

OF  VESSELS. 


Prior   to   the  dtsooverj   of   the   Ucteah,   lymphatics,  and   their 

f  lands,  the  veins  were  considered  as  the  only  absorbing  vessels.  The 
[onten,  William  and  John,  and  the  school  thev  gave  rise  to,  dis- 
carded the  veins  altogether  from  their  office  of  abeoihing  vessels, 
bestowing  this  function  wholly  and  ezdnsively  on  the  lymphatics,  or 
absorbent  vessels  properly  so  adled.  Lately,  physiologists  have  made 
efforts  to  restore  at  least  a  portion  of  the  office  to  the  veins. 

Bat  be  this  as  it  may,  it  is  undoubted  that  to  this  system  of 
vessels  belongs  mainly  the  function  of  absorbing, — let,  by  means  of 
the  lacteak,  the  fluid  called  chyle,  the  product  of  digestion;  as 
this  fluid  resembles  milk,  at  least  in  colour  and  general  appearance, 
the  vessels  conveying  it  from  the  intestinal  tube  have  been  called 
lacteals ;  2d,  of  taking  np  or  absorbing  from  nearly  all  the  tissues  of 
the  body  a  fluid  called  lymph ;  hence  the  name  lymphatics,  or  carriers 
of  lymph. 

These  two  sets  of  vessels  strongly  resemble  each  other  anatomically, 
though  differing  probably  physiologically.  The  lacteals  arise  from 
the  mucous  membrane  of  the  small  intestines,  and  their  mode  of 
origin  has  not  been  clearly  made  out ;  but  one  thing  is  certain,  they 
proceed  in  great  numbers  to  pass  through  certain  bodies  called  lacteal 
glands  (mesenteric,  as  being  placed  in  the  mesentery),  on  leaving 
which  they  terminate  in  the  thoracic  duct,  the  termination  of  which 
is  near  the  junction  of  the  left  subclavian  and  left  jugular  veins.  Thus 
the  chyle  is  poured  into  the  veins,  where  it  mingles  with  the  venous 
blood. 

But  it  is  into  the  thoracic  duct  that  by  fiu*  the  greater  part  of  the 
common  lymphatics  or  absorbents,  arising  in  all  the  textures  of  the 
body,  also  pour  their  contents.  The  fluid  drcnlating  or  flowing  in 
the  thoracic  duct  is  then  of  a  mixed  character,  and,  at  least  after 
digestion,  must  be  held  to  be  composed  of  two  opposite  and  distinct 
substances ;  that,  namely,  which  is  proceeding  towards  the  heart  to 
restore  the  losses  of  the  body,  and  that  reftise  portion  of  the  organs 
which  has  already  served  the  purposes  of  nutrition. 

As  this  system  of  vessels  was  discovered  by  piecemeal  or  fragments, 
so  is  it  usually  investigated  by  the  student.  One  portion  of  it  he 
sees  at  one  time  and  during  one  dissection,  another  at  another.  He 
never  attempts,  nor  is  it  incumbent  on  him  to  do  so,  to  dissect  the 
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absorbent  system  systonatically  and  continaoiisly;  but  it  is  right 
that  a  systematic  description  of  the  system  be  placed  before  him. 
This  is  tne  object  of  the  present  brief  chapter. 

DiaSECnON  AND  DISPLAY  OF  THE  L7HPHATICS,  AND  LACTEALS, 

AND  THEm  GLANDS. 

These  vessels,  being  all  bnt  transparent,  are  difficult  of  detection ; 
nevertheless,  by  a  little  practice  this  can  be  effected.  The  instruments 
required  are  a  fine  gkuM  tube,  with  stopcock  and  steel  pipes;  the 
glass  tube  to  be  filled  with  mercury.  The  mesentery  is  next  spread  out, 
and  one  layer  of  the  serous  membrane  cautiously  removed.  Fine 
vessels  may  be  seoi,  if  looked  for  with  a  good  light,  imbedded  in  the 
cellular  membrane,  along  with  the  mesenteric  or  meseraic  vessels; 
their  coats  are  not  quite  transparent.  One  must  be  cautiously 
punctured  in  its  axis  with  a  sharp-pointed  lancet,  and  the  nozzle  of 
the  pipe  introduced  for  some  distance.  Herein  lies  the  only  difficulty. 
The  pipe  is  apt  to  tear  the  inner  tunic  of  the  vessel  from  off  the 
outer,  and  effectually  obstruct  the  flow  of  the  mercury.  Great  care 
also  must  be  taken  that  the  mesentery  be  not  stretched  or  compressed 
by  any  obstructing  body,  between  the  artificial  opening  made  in  the 
vessel  and  the  mesenteric  elands.  These  precautions  ^ving  been  at- 
tended to,  the  mercur}  wiU  flow  from  the  glass  tube  into  the  lacteal, 
directly  towards  the  mesenteric  glands,  showing  the  course  the 
lacteals  are  taking.  Into  these  glands  all  the  lacteals  enter,  and,  after 
ramifying  throughout  the  glands,  they  quit  them  to  proceed  at  last 
to  the  thoracic  duct. 

Whilst  proceeding  to  the  glands  they  are  called  vaaa  inferentia ; 
when  leaving  them  for  the  thoradc  duct  they  are  denominated  vosa 
efferentia  ;  but  they  are  the  same  vessels. 

By  the  same  method  the  lymj^tics  may  be  shown  in  any  6ther 
part  of  the  body.  They  will  be  readily  found  in  the  subcutaneous 
cellular  tissue,  &c. 

The  lymphatic  or  absorbent  system,  then,  is  composed  of  vessels 
and  glands,  or  at  least  of  bodies  which  are  called  so.  The  vessels  are 
long,  extremely  delicate,  and  almost  pellucid  tubes,  presenting  when 
full,  at  short  intervals,  dilatations,  giving  to  them  a  knotted  appearance. 
This  is  due  to  the  presence  of  valves,  placed  in  the  interior  of  these 
tubes,  whose  arrangement  and  functions  altogether  resemble  what  has 
been  shown  to  prevail  in  the  veins. 

As  a  necessary  result  of  the  presence  and  strength  of  these  valves, 
the  lymph  and  chyle  can  only  flow  in  one  direction,  that  is,  from 
branch  to  trunk ;  hence  the  d^culty  of  their  dissection  and  injection. 
The  motor  power  is  not  known,  but  the  fiict  is  certain. 

The  absorbents  are  extremely  numerous,  and  have  been  demon- 
strated in  most  organs  of  the  body ;  their  presence,  however,  in  the 
brain,  spinal  cord,  their  membranous  envelopes,  the  eye  and  ear,  has 
not  been  satis&ctorily  demonstrated. 
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These  Tesaels  are  arranged  in  two  diBtinct  planes,  a  superficial  and 
a  deep  seated. 

The  tuperficial  are  found  on  the  periphery  of  the  body,  in  the 
sabcutaneoos  oellular  tissae;  the  deep  aeated^  arising  also  in  the 
cellular  tissue,  collect  in  bundles  around  the  great  blood-yessels,  whose 
direction  they  follow;  but  these  two  planes  unite  freely  and  form 
plexuses.  Occasionally  a  great  number  of  twigs  collect  into  a  single 
trunk ;  this  trunk  again  subdivides  and  afterwaids  re-unites. 

The  largest,  but  not  the  only  terminating  trunk  of  the  whole  system, 
is  the  thoraic  duct,  a  ressel  already  de8crU)ed  in  the  anatomy  of  the 
thorax.     In  this  trunk  terminate  directly  or  indirectly, — 

1.  The  lymphatics  of  the  lower  extremities.  2.  Those  of  the 
abdomen,  including  the  lacteals.  3.  Those  of  the  left  side  of  the 
thorax  and  left  upper  extremity.  4.  Those  of  the  left  side  of  the 
head  and  neck. 

The  lymphatics  of  the  right  side  of  the  head  and  neck,  rig^t  upper 
extremity  and  right  side  of  the  thorax,  terminate  in  a  short  trunk 
situated  on  the  right  side  of  the  superior  dorsal  vertebne.  This 
trunk  joins  the  Tenous  system  at  the  junction  of  the  right  subdarian 
and  right  jugular  veins. 

The  Lymphatio  oongkbate  glands  occur  in  the  course  of  these 
vessels.  Through  these  glands  the  vessels  pass  seemingly  uninter* 
ruptedly,  that  is,  without  losing  their  character  of  vessels.  Nothing 
is  known  of  the  functions  of  Uiese  glands.  They  vary  in  diameter 
from  the  twentieth  part  of  an  inch  to  an  inch.  Tlieir  colour  is 
reddish,  changing  to  grey,  and  they  are  enveloped  by  a  compact 
capsule  of  ceUuuLr  tissue.  Though  occasionally  isolated,  they  are 
more  generally  collected  into  groups,  and  abound  in  the  abdomen. 

The  groups  of  mesenteric  glands  may  amount  to  a  hundred ;  they 
abound  also  around  the  vena  port«e,  splenic  artery,  aorta,  between 
the  lamins  of  the  mesocolon  (mesooolic),  along  the  two  curvatures 
of  the  stomach  (gastro-epiploic).  A  van^le  number  may  be  seen  in 
front  of  the  lumbar  vertebne ;  others  in  the  line  of  the  iliac  vessels. 
Lastly,  they  abound  in  the  groins,  the  axillse,  and  the  neck. 

The  names  given  them  are  generally  deriveid  from  their  position,  as 
cranial,  cervioftl,  sacral,  hypogastric,  inguinal,  deep,  or  superficial. 

In  the  neck  the  superfidal  are  found  chiefly  below  the  platysma 
myoides;  the  deep-seated  (glandule  concatenate)  near  the  internal 
jugular  vein  and  carotid  artery.  They  here  form  a  chain  extending 
from  the  mastoid  process  to  tiie  superior  orifice  of  the  thorax,  pro- 
longed backwards  between  the  phar^ix  and  vertebral  colunm. 

In  the  superior  extremitv  the  lymphatic  glands  (as  do  the  vessels) 
follow  closely  the  line  of  the  great  blood-vessels,  from  the  elbow  to 
the  axilla.  A  lymphatic  gland  is  generally  found  immediately  above 
the  inner  condyle  of  the  humerus ;  in  the  axilla  they  abound,  and  are 
of  great  size. 

In  the  inferior  extremities,  one  of  the  glands  we  now  describe  is 
very  uniformly  found  on  the  lower  extremity  of  the  interosseous 
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liffament;  it  has  been  called  anterior  tibial.  In  the  popliteal  space, 
where  they  are  called  popliteal,  they  are  somewhat  numerous  but  small ; 
in  the  ingoinal  region  (inguinal  glands)  they  are  large  and  numerous, 
and  have  been  divided  into  two  layers,  a  superficial  and  deep.  The 
superfidal,  varyii^  from  six  to  twelve  in  number,  surround  the 
saphena  yein,  imbedded  chiefly  in  the  cribriform  fascia.  The  deep 
inguinal,  four  or  five  in  number,  embrace  chiefly  the  femoral  artery. 

Although  I  have  examined  the  thoracic  duct  very  carefully  many 
hundreds  of  times,  I  hare  never  found  it  in  any  way  injured  or 
diseased,  nor  have  its  contents  presented  anything  remarkable.  Twice 
I  have  seen  the  gastro-epiploic  lymphatics  filled  with  a  matter  re- 
sembling scrofiilous  purulent  fluid;  in  these  cases  the  conglobate 
glands  were  filled  with  the  same  matter.  The  lymphatic  glands 
throughout  the  body  are  liable  to  constitutional  disease.  Though 
slow  to  inflame,  influnmation  of  the  lymphatics,  when  it  does  occur,  is 
extremely  rapid  and  fatal,  as  exempUfi^  by  puerperal  fever  and  by 
poisoned  wounds  of  the  fingers,  occurring  in  dissection.  When 
inflamed,  they  enlarge  to  a  great  size,  and  become  filled  with  pus. 
The  fimctions  of  the  system  are,  upon  the  whole,  still  but  little 
understood. 

THE  LTKFHATIO  VESSELS  OF  THE  INFERIOR  ErTREXITlES. 

Commencing  in  the  cellular  tissue,  the  superfidal  follow  the  course 
of  the  saphenffi  veins,  the  deep  that  of  the  great  blood-vessels.  The 
lymphatics  of  the  haunches  join  the  superficial  inguinal  glands,  as  do 
those  of  the  loins  the  lower  half  of  the  walls  of  the  abdomen,  those 
of  the  perineum,  scrotum,  and  penis. 

In  the  female  the  lymphatics  of  the  labia  pudendi  and  clitoris  have 
the  same  termination. 

The  deep  obturator,  ischiatic,  and  genital  lymphatic  vessels  accom- 
pany their  respective  arteries,  terminating  in  the  hypogastric  or  the 
lumbar  glands. 

The  lymphatics  of  the  uterus  are  of  large  size  at  the  period  of 
gestation,  but  diminish  and  become  microscopic  in  the  unimpregnated 
condition  of  the  organ.  They  unite  with  those  from  the  vagina,  and 
terminate  in  the  hypogastric  glands. 

The  vessels  arising  from  the  ovaria,.  and  those  found  in  the  course 
of  the  broad  ligaments,  form  plexuses  which  tiaceod  along  the  sper- 
matic vessels  and  pass  into  the  lumbar  glands. 

The  renal,  capsular,  and  vesical  lymphatics  follow  very  closely 
the  course  of  the  blood-vessels  connected  with  these  organs,  and  com- 
municate with  the  lumbar  glands. 

The  lymphatic  vessels  of  the  abdominal  and  pelvic  walls  are  also 
very  numerous;  they  aocompany>the  arteries,  giving  rise  to  plexuses 
called  the  external  like,  hypogastric,  lumbar,  aortic,  &c. 

The  lymphatic  and  lacteal  vessels  of  the  stomach  and  intestines  are 
important.    They  may  be  subdivided  into  two  sets, — 1,  lacteals,  pro- 
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perlj  80  called ;  2,  Gommon  absoitoits.    I  believe  these  yeuek  to  be 
physiolc^cally  distinct. 

1.  The  lacteals  are  readily  found  on  carefhllj  inspecting  the  me- 
sentery and  cautiously  removing  one  of  its  layers.  They  are  yeiy 
nomerous.  I  have  aiready  spoken  of  these  vessels.  They  are  found 
only  in  the  mesentery,  and  are  the  more  numerous  the  higher  up  they 
are  examined.  The  functions  of  these  vessels  have  beien  tolerably 
well  made  out;  but  this  cannot  be  said  of  those  lymphatics  which 
arise  from  the  mucous  membrane  of  the  stomach  and  of  the  large 
intestine.  The  fluids  they  contain  have  not  been  analysed.  Numerous 
lymphatics  arise  from  the  cellular  sur&ce  of  the  peritoneum,  others 
from  the  spleen,  pancreas,  and  liver.  But  however  originating,  they 
all  terminate  directiy  or  mdirectiy,  after  having  pcttsed  through 
various  absorbent  glands,  in  the  thoracic  duct. 

DUCTUS  TH0RACICU8  8INI8TEB. 

This  important  vessel,  which  however  is  not  laxger  than  a  crow's 
quill,  commences  on  the  body  of  the  third  lumbar  vertebra,  by  the 
successive  union  of  five  or  six  large  trunks,  resulting  from  the  assem- 
blage of  nearly  all  the  lymphatic  vessels  and  plexuses  I  have  juat 
enumerated. 

At  its  conmiencement  the  duct  generally  presents  a  dilatation 
(receptaculum  chyli*),  which  graduidly  passes  behind  the  aorta,  at 
the  anterior  and  left  part  of  the  second  lumbar  vertebra.  The  duct, 
contracting,  ascends  into  the  chest,  between  the  crura  of  the  diaphragm, 
with  the  aorta  on  its  left  side  and  the  vena  azygos  on  the  rig^t.  As  it 
ascends  through  the  chest,  imbedded  in  the  loose  cellular  tissue  of  the 
posterior  mediastinum,  it  continues  to  contract  as  fiur  as  the  sixth 
dorsal  vertebra;  after  which  it  gradually  dilates,  ascends  behind  the 
aorta  to  the  left  subclavian  artery,  on  the  inner  side  of  which  it  is 
placed,  resting  on  the  longus  colli  muscle.  It  then  reaches  the 
seventh  cervical  vertebra,  bends  inwards  and  downwards,  passes 
behind  the  left  thyroid  artery  and  internal  jugular  vein,  siid  here 
enters  the  left  subclavian  vein. 

Two  valves  are  found  at  its  entrance  into  the  vein,  the  functions  of 
which  may  be  to  prevent  the  blood  circulating  in  the  vein  passing 
into  the  duct. 

The  course  of  the  duct  through  the  chest  is  commonly  straight, 
but  sometimes  flexuous;  and  in  some  cases  it  has  been  observed  to 
divide  into  branches,  which  again  reunited  before  it  reached  the  sub- 
clavian vein. 

The  lymphatics  of  the  lungs  and  heart  are  superficial  and  deep. 
They  pass  tiirough  the  bronc&al  glands,  from  which  different  vessels 
proceed  to  the  right  or  imperfect  thoracic  duct;  but  the  greater 
number  join  the  left  or  thoracic  duct,  properly  so  odled. 

*  The  receptacnlum  Is  not  tntended  solely  for  the  reception  of  the  chyle : 
all  the  Wmph  collected  In  the  sob-dlsphngmatlc  half  of  the  body  of  necwslty 
thronghit 
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The  gcntnl  diEpoii- 
tjan  of  the  lympluitio 
of  the  anpenor  eitra- 
mities  raaembles  that 
trfalch  obtaini  in  (he 
lower. 

The  epicmual  lym- 
phatin  dncend  mad  pufl 
throngh  the  conglobate 
lyiii|£atic  glindi  of  the 
neck  on  their  way  to 
the  right  and  left 
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icolp  may  gire  riM  to 
an  enkrgemeDt  of  the 
IfmpbatiaEliiMla  of  the 
neck,  whiw  must  not 
be  confbundal  with  con- 


tar  H  not  to  perform 
their  fanctioni ;  in  each 
OKI  the  alworbenti 
could  be  injected  from 
tnink  to  bnnchea. 

•  Pli.  IM^-ToilunrUH 


dvU  I  4,  left  Hjg«  vdD. 
ODMli^  Mdui  the  duct  u 


peri  J  90  called. 
Some  ran  < 
hare  occumd 
the  Talrei  of  the  lym- 
phatia  happened  '    ' 


432  0R0AK8  OF  DIGESTION. 


ABDOMINO-PELVIC  CAVITY. 


I.  OF  THE  ORGANS  OF  DIGESTION  AND  THEIR 

APPENDAGES. 

II.  OF  THE  ORGANS  OF  URINE  AND  GENERATION. 

The  principal  oi^gans  of  digestion  and  of  urine  and  generation  are 
contained  within  the  cavities  of  the  abdomen  and  pelvis.  These 
cavities  form  but  one,  the  division  between  them  being  merely  conven- 
tional  and  ideal. 

It  is  during  the  dissection  of  these  cavities  that  the  student  becomes 
practically  acquainted  with  the  numerous  viscera  I  am  about  to  speak 
of.  But  keeping  in  view,  also,  the  syBtematic  character  of  this  work, 
without  inteifering  with  its  utility  in  a  practical  sense,  I  shall  introduce 
the  history  of  the  organs  of  digestion  by  tracing  them  from  the  mouth, 
where  they  commence.  I  shall  then  proceed  with  the  contents  of  the 
abdominal  and  pelvic  cavities,  expose  the  various  methods  of  dissecting 
these  segments  of  the  trunk,  and  describe,  as  I  proceed,  systematically, 
the  omas  successively  exposed. 

In  rormer  chapters,  and  in  their  appropriate  place,  will  be  found  the 
history  of  the  laiger  muscles  which  come  in  contact  with  and  exercise 
an  influence  over  the  organs  I  am  about  to  speak  of.  In  the  myology 
of  the  head  and  neck  will  be  foxmd  the  history  of  the  muscles  of  the 
palate  and  pharynx;  even  the  fleshy  fibres  of  the  gullet,  although 
not  strictly  belonging  to  the  system  of  voluntary  muscles  (muscles 
acting  with  our  consciousness),  have  been  alluded  to  in  the  dissection 
of  the  thorax  and  its  contents.  The  osseous,  muscular,  and  liga- 
mentous walls  of  the  abdomino-pelvic  cavity  have  been  already 
described ;  the  perineal  muscles,  also— all,  at  least,  entitled  to  the 
name  of  distinct  muscles — ^have  been  already  pointed  out.  What 
remains,  then,  in  respect  of  the  digestive  organs,  is  to  trace  the  course 
of  the  mucous  membrane  from  the  edge  of  the  lips  to  the  extremity  of 
the  rectum,  as  constituting  the  essential  portion  of  the  great  digestive 
tube ;  adding  to  the  description  all  other  structures  and  appoidages 
connected  with  the  essential  monbrane,  the  mucous. 

Partly  in  the  abdomen,  partly  in  the  pelvis,  will  be  found  the  organs 
of  urine  and  of  generation,  and  the  description  of  these  will  occupy  the 
second  chapter  of  this  important  section  of  the  work. 
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ORGANS  OF  DIGESTION. 

The  great  digestive  canal  commences  on  the  face.  The  doe  perform- 
anoe  of  all  its  ftinctions  requires,  in  man,  the  following  organs,  each 
having  distinct  fonctions  :— 

1.  Organs  of  prehension :  the  mouth  and  lips. 

2.  Organs  of  mastication :  the  teeth. 

3.  Organs  of  ins^vation :  salivarj  glands. 

4.  O^ans  of  d^lutition :  the  pharynx  and  gollet. 

5.  Organs  of  digestion  (including  defecation):  the  stomach  and 
the  small  and  lai^  intestines. 

6.  Organs  of  secretion,  or  appendages  of  the  intestinal  canal :  liver, 
spleen,  and  pancreas. 

The  mouth  or  buccal  cavity, — The  common  integmnentsof  the  &oe, 
as  they  approach  the  margins  of  the  lips  and  nostrils,  begin  to  lay 
aside  their  character  of  int^[ument  or  external  envelope,  and  to  assume 
that  of  mucous  membrane  or  internal  integument.  It  has  already 
been  shown  how  the  portion  lining  the  interior  of  the  nostrils,  proceed- 
ing backwards,  becomes,  or  is  continuous  with,  that  investing  the 
pharynx  and  gullet ;  the  same  happens  with  that  lining  the  buccal 
cavity,  which,  at  the  iathmua /aucium,  is  also  continuous  with  that  of 
the  pharynx.  But  here  the  membrane  divides  into  two  great  portions, 
one,  namely,  which,  passing  into  the  larynx,  becomes  the  lining  mem« 
brane  of  the  organs  of  respiration,  which  has  been  already  described ; 
the  other,  descending  into  the  stomach  by  the  gullet,  may  be  traced 
continuously  to  the  anus. 

It  is  the  latter  of  these  divisions  which  now  remains  to  be 
examined. 


I.-0BOANS  OF  PREHENSION. 

MOUTH  AND  LIF8. 

The  mouth,  which  varies  so  much  in  different  individuals,  is  a 
nearly  oval  cavity,  placed  horixontally,  comprised  between  the  two 
jaws,  bounded  laterally  by  the  cheeks,  anteriorly  by  the  lips,  posteri- 
orly by  the  velum  palati  and  the  pharynx ;  above  by  the  arch  of  the 
palate,  and  below  by  the  tongue.  The  mucous  membrane  may  be 
traced  on  the  free  ed^  of  the  under  lip,  the  posterior  surface  of  which 
it  lines,  to  be  afterwards  reflected  upon  the  body  of  the  maxillary  bone; 
there  it  forms,  opposite  the  symphysis  of  the  chin,  a  fold,  more  deve- 
loped below  than  above,  named  the  framum  of  the  under  lip,  which  is 
lost  insensibly  upon  the  lip.  The  membrane  then  sends  into  each 
alveolus  a  prolongation  which  strengthens  the  insertion  of  the  roots 
of  the  teetii,  and  is  continuous  with  a  membranous  lamina  lining 
these  cavities.    Thence  it  proceeds  oyer  the  posterior  surface  of  the 

2  F 
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frwnum  of  the  tongue,  coTen  that  oi^gan,  gains  the  epiglottis,  and  ia 
continued  into  the  muooos  membrane  of  the  larynx  and  pharynx. 

Superiorly  it  commences  on  the  free  edge  of  the  upper  Hp,  forms 
between  it  and  the  superior  maxillary  bones  a/remtim,  gains  the  upper 
alveolar  arch,  sends  prolongations  into  the  corresponding  alveoli,  passes 
to  the  vault  of  the  palate,  of  which  it  closes  the  anterior  and  tiie  two 
posterior  foramina,  receives  the  nerves  and  vessels  which  pass  through 
them,  and  is  reflected  over  the  fore  part  of  the  velum  palati,  on  the 
free  edge  of  which  it  is  continuous  with  the  pituitary  membrane.  On 
either  side  tJiis  membrane,  proceeding  from  the  commissure  of  the  lips, 
lines  the  cheeks,  and  proceeds  over  the  rami  of  the  inferior  maxillaiy 
bone,  forming  a  vertical  fold  opposite  their  anterior  edge.  At  the 
backmost  part  it  turns  over  the  constrictor  isthmi  faucium  and  palato- 
pharyngeus  muscles,  to  form  the  pillars  of  the  velum  palati,  between 
which  it  covers  the  tonsils.  Beyond  this  it  is  continuous  with  the 
membrane  of  the  pharynx.  The  mucous  membrane  of  the  mouth 
varies  in  structure,  and  is  covered  by  a  distinct  epithelium.  At  this 
stage  of  the  dissection  the  student  may  examine  the  structure  of  the 
lips.  At  the  back  of  the  mouth  he  will  observe  the  velum  pendulum 
palati,  descending  from  which  are  the  two  anterior  pillars  of  me  fauces^ 
one  on  either  side. 

To  examine  these  minutely,  cut  through  the  cheek  on  one  side,  and 
also  through  both  pillars  of  the  fieiuces  and  the  tonsil  of  the  same  side. 
The  side  which  remains  entire,  and  is  thus  fully  brought  into  view, 
will  give  an  exact  notion  of  the  relative  position  of  the  fauces,  and  of 
the  tonsils  lying  between  them. 

The  tonsils  {canygdake)  are  bodies  lodged  between  the  pillars  of  the 
velum  palati. 

They  represent  an  ovoid,  of  which  the  large  extremity,  directed 
upwards,  corresponds  to  the  point  at  which  the  pillars  meet,  while  the 
email  extremity,  which  looks  downwards,  rests  upon  the  lose  of  the 
tongue. 

Their  external  surface  adheres  to  the  constrictor  pharyngis  superior 
muscle ;  the  internal,  convex  and  free,  projects,  and  constitutes  the  sides 
of  the  isthmus  of  the  fauces ;  their  anterior  edge  touches  the  constrictor 
isthmi  fiiucium  muscle ;  the  posterior  touches  the  palato-pharyngeus. 
They  are  divided  into  several  lobes,  have  a  greyish  colour,  and  appear 
formed  by  a  pulpy  tissue  resembling  that  of  those  follicles.  The/ 
are  filled  intemaJly  by  cellules,  open  on  their  inner  sur&ce,  whose 
orifices  are  large ;  the  mucous  membrane  of  the  mouth  lines  their  waU. 
In  their  bottom,  excretory  ducts  are  observed  to  open  from  a  mass  of 
follicles,  forming  the  substance  of  the  tonsil  externally.  The  arteries 
of  the  tonsils  come  from  the  lingual,  inferior  palatine,  and  internal 
maxillary  arteries;  their  nerves  firom  the  lingual  and  glosso* 
pharyngeal. 

The  tongue  is  very  moveable,  and  extends  from  the  hyoid  bone  to 
behind  the  incisor  teeth ;  it  is  used  in  sucking,  mastication,  d^utition, 
speaking,  &c, :  it  has  two  surfaces,  two  edges,  and  two  extremities. 
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The  upper  surface  is  entirely  free  and  flat,  covered  by  the  nraoons 
membrane  of  the  month,  with  a  groove  running  along  the  middle,  and 
diyiding  it  into  two  equal  lateral  portions.  Towards  the  back  part  of 
this  Buriface  there  is  a  depression  odled  the  foramen  ccecum ;  from  this 
point  two  lines  formed  of  papillse  proceed  forward,  divereing  from 
each  other.  All  this  surfiu»  of  the  tongue  is  rough  with  nervous 
papills.  The  fore  part  of  the  tongue  is  called  the  apex,  the  central 
part  the  body,  the  posterior  part  the  base.  The  apex  is  free  inferiorly : 
the  body  and  base  are  fixed  by  ntmierons  and  powerful  muscles  to  tiie 
inferior  maxilla  and  hyoid  Ixxie :  the  edges  are  also  free.  The  mucous 
membrane  covering  tiie  upper  sur&ce  of  the  tongue  passes  from  it 
uninterruptedly  upon  the  epiglottis.  Three  folds  may  be  observed 
here,  one  mesial  and  two  lateral ;  these  are  called  the  ligaments  of  the 
epiglottis.  The  tongue  is  very  thick  at  the  level  of  the  foramen 
ccecum,  but  it  becomes  thinner  as  it  approaches  the  hyoid  bone :  its 
apex,  inferiorly,  is  fixed  to  the  inferior  maxilla  by  the  framum  lingutB, 
a  fold  of  mucous  membrane. 

The  fleshy  or  muscular  portion  forms  the  greater  part  of  the  organ, 
and  is  composed  of  fibres  of  the  stylo>gloGsi,  hyo-glossi,  andgenio-glossi 
muscles ;  their  fleshy  fibres  interlace  in  an  inextricable  manner,  and 
form,  at  the  upper  region  of  the  tongue,  a  layer  in  which  it  is  impos- 
sible to  discern  them,  and  in  which  there  is  interspersed  a  multitude 
of  small  globules  filled  with  an  almost  fluid  fat,  placed  very  close  upon 
each  other,  which  gives  them  a  flattened  form ;  they  become  paler  in 
colour  the  nearer  they  approach  to  the  back  of  the  oxgan.  On  the  sides 
of  the  tongue  may  be  distinguished  an  infierior  longitudinal  muscular 
plane,  formed  by  the  linguales  and  stylo-glossi  muscles;  and  another 
plane  lying  above  the  latter,  with  transverse  fibres,  formed  by  the 
eenio-glossi,  and  surrounded  by  the  proper  tissue  of  the  tongue. 
These  interlaced  fibres  have  b«en  described,  lately,  by  Gerdy  and 
others,  as  distinct  muscles,  under  the  names  of  superficial  lingual, 
vertical  lingual,  and  transverse  lingual.  At  the  centre  of  this  fleshy 
tissue,  and  in  the  direction  of  the  median  line,  there  occurs  afibrO' 
cartilaginous  lamina  or  septum,  of  a  whitish  colour,  stronger  behind 
than  before,  having  its  upper  edge  concealed  in  the  substance  of  the 
organ,  at  a  considerable  distance  from  the  mucous  membrane ;  and  the 
kwer  free,  in  the  interval  of  the  genio-glossi  muscles.  This  septum  is 
continued  posteriorly  as  fiur  as  the  body  of  the  hyoid  bone,  and,  by  its 
two  lateral  surfaces,  gives  attachment  to  muscular  fibres.  To  exhibit 
this  elastic  septum  the  trague  may  be  cut  across  about  the  middle,  o'/ 
the  septum  exposed  at  the  base,  or  vertically. 

The  papUla  on  the  upper  surfiMse  of  the  tongue  are  of  three  kin/^s— 
lenticitlar,  from  nine  to  fifteen  in  number,  arranged  in  the  fonp.  of  a 
triangle  without  a  base;  fungiform,  placed  near  the  edges  at  the 
point  of  the  tongue;  lastly,  conical, — these  are  mostnumerou^i,  and  are 
spread  generally  over  the  surface. 

The  nerves  of  the  tongue  are  furnished  by  the  inferior  maxillary, 
glosso-pharyngeal,  and  hypoglossal.     The  filaments   of  the  latter 
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bdoDg  especially  to  its  miudes,  those  of  the  glosso-pharyngeal  chiefljr 
to  certain  papillflB  and  to  the  macons  sar&ce.  The  first  is  distributed 
to  the  mucons  membrane,  and  to  the  conical  papillse.  The  arteries 
come  from  the  lingual,  palatine,  and  tonsillar  twigs  of  the  labial. 
Its  veins  are  the  superficial  lingual,  ranine,  lingual,  and  sub-mental ; 
they  open  into  those  of  the  pharynx  and  larynx.  Its  lymphatic 
vessels  go  to  the  gland  on  the  edge  of  the  hyo-glossi  muscles. 


n— ORGANS  OF  MASTICATION. 
TBB  TEETH. 

In  the  course  of  life  man  has  two  sets  of  teeth— 1st,  the  temporary, 
deciduous,  or  milk  teeth ;  2d,  the  permanent. 

The  temporary  are  20  in  number;  the  permanent  32.  Each  jaw 
carries  the  same  number.  Deficiencies  are  not  unfrequent,  and  super- 
numerary teeth  have  also  been  observed. 

General  duwacters. — The  human  teeth  differ  in  this  from  those  of 
all  other  recent  animals,  that,  although  comprising  three  different  kinds, 
their  summits  are  yet  on  a  level.*  £ach  tooth  has  its  own  peculi- 
arities, but  still  there  are  structures  and  circumstances  common  to  all. 
Each,  for  exunple,  has  a  corona  projecting  above  or  beyond  the  gum ; 
a  narrow  constricted  part  follows  it,  called  the  neck ;  and  a  third,  the 
radix,  root,  or  fang,  is  implanted  in  the  alveolus  intended  to  re- 
ceive it. 

Each  alveolus  is  invested  by  a  vascular  periosteum,  which  is  reflected 
over  the  fang  as  high  as  the  neck.  This  covering  seems  to  contribute 
in  an  unknown  way  to  the  vitality  of  the  tooth. 

The  permanent  teeth^  32  in  number,  16  in  each  jaw,  are  divided 
(above  and  below)  into  four  incisoxB,  two  canine,  four  bicuspids  or 
small  molars,  and  six  true  molar  teeth.  Among  the  temporary  teeth 
there  are  no  bicuspids. 

The  incisors  are  chisel-shaped,  and  have  a  sharp  horizontal  cutting 
edge ;  this  becomes  bevelled  off  and  worn  away  by  trituration  during 
life.  Before  the  wearing  away  takes  place  the  edge  is  slightly  serrated 
or  notched ;  for  it  must  be  borne  in  mind  that  the  instant  a  tooth  cuts 
the  gum  it  begins  to  lose  its  original  form.  The  fang  of  the  incisor 
is  single,  long,  and  conical.  The  upper  and  lower  incisors  differ  in 
form. 

The  canine  teeth,  four  in  number,  follow  the  incisors :  they  are 
larger  and  stronger,  and  have  been  called  cuspidati.  The  fimg  is 
single,  conical,  and  strong.    A  slight  groove  is  seen  on  its  sides. 

The  wmall  molars  (bicuspidati)  are  four  in  number  in  each  jaw : 
they  follow  the  canine.  The  corona  is  surmounted  by  two  tubercles 
or  cusps,  and  the  fang  has  a  tendency  to  tUvide  into  two.     The 

*  In  the  extinet  ani^Iotheriiun  tUs  pecoUarity  also  existed. 


^ 
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apei  of  the  tua  i>  bifid.    The  upper  bicoipidi  are      Fig.  iej.> 
lanier  than  the  Umr. 

The  trM  or  large  molar  teeth,  or  ijutlticuapidiiti,  are  *^^ 

12  in  number,  three  on  each  side  in  both  iawa.     The         ^^B 
fiiat  is  the  largest;  the  third  the  mallest,     Thii  is  "^m 

called  the  viadom  tooth.     It  often  appears  late  in  life.  > 

The  Dpper  molara  hare,  on  the  corona,  four  ciups; 
the  lower  anea  five.  The  Angs  are  multiple,  belog 
two  or  three. 

The  milli  teeth  should  be  careliillr  looked  at  whilst 
entire  and  in  tLejawij  thef  are  smaller  than  theae 
which  follow.  The  lut  molar  IB  the  largest  of  these 
teeth,  and  the  corona  eiceeds  in  size  the  permanent 
bicuspid  which  is  to  follow  It.  Uoreorer,  the  milk 
molar  teeth  are  not  bicuspids,  bnt  resemble,  by  their 
coronal  surface,  the  permanent  multicuipidati. 

Stracture.^ — When  a  tooth  is  divided  vertiaJly  it 
is  found  to  be  hollow  in  the  ceotre.  This  hollow  oocn- 
pies  the  interior  of  the  corona,  and  eitends  as  a  ctutal 
to  the  apex  of  the  tang,  where  it  opens  on  the  siirlaa.  This  central 
cavitj  is  called  the  pnlp  caritf ,  being  filled  with  the  dental  pulp 
(dentar  vitrine),  a  Tascular  and  hirhJy  sensitire  pnlOT  aubstance. 
The  Tessela  and  nerres  reach  the  pulp  bj  the  eanal  and  aperture  in 
the  fang- 

The  solid  portion  of  the  corona  of  the  tooth  is  composed  of  threedia- 
tjnct  substances,  namely,  lBt,the  irory  j  Sd,  the  enamel;  5d,  Ihecruita 
petrosa,  or  cement.  Of  these  the  first,  or  ivory  of  the  tooth,  liM 
deepat,  and  forms  by  &r  the  larger  portion  of  the  tooth;  the  second, 
or  enamel,  covers  thecoronaand  taberclea,  or  free  snr&on;  the  thinl 
ii  a  thin  layer  of  ■  peculiar  substance  investing  the  ivory  of  the 
fcng. 

The  ivory  is  dense  and  compact,  resembling  compact  bone,  but  it  ia 
Dot  identical  in  structure.  It  is  compond  of  28  porta  of  animal 
matter  (gelatine)  and  72  of  phosphate  of  lime,  with  traces  of  fluoride 
of  calcium,  carbonate  of  lime,  phosphate  of  magnesia,  and  other  salts. 

When  examined  nnder  the  micniscope  the  ivory  structure  of  the 
tooth  u  found  to  be  compwed  of  innumerable  fine  tubea,  passing 
through  a  matrix  or  dense  intermediate  or  intertubular  tissDe, 

The  dental  (uWl  were  discovered,  by  Leeuwenhoek,  and  again 
described  by  Pnrkinje  and  Retiius. 

The  tubes  or  tubercles  open  into  the  oentral  cavity  of  the  tooth,  and 
pass  in  a  radiatod  manner  to  the  periphery  of  the  ivory.     From  these 

•  fig.  Isa^-To  ihaw  the  formsUcai  of  a  nulsr  tooUi  wllh  ti 
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Rf.  l*t.'  primuj  tabea,  u  tbej 

may  be  c>U«d,  ipring 
bnnchsi  of  iDconceJT- 
able  fiosms,  wbich 
penetrate  the  intertn- 
bnlar  tiwue;  Ihej  are 
snppoted  to  end  in 
minaU  cells ;  iIk  tuba 
thenuelTCi  also  diride 
aad  Bubdlvid?  before 
tbej  reach  the  peiiphe- 
rj;  Ihej' are  gens  tally 
coDiidered,  altn,  a>  pau- 
Ing  into  the  cement* 

The  infertu&Wuriab- 
atance  ia  tiaiulncent 
and  Itnely  granular :  iti 
precite  uture  ii  itill 
doubtliil. 

The  nvnwl  ts  the 
bud  while  iiibatance 
encmting  the  crom  of 
the  toolh.  Thongh  ei- 
trenkel;  hud,  it  become* 
worn  bj  trituration. 
When  the  tooth  is 
diarttd  the  dentine 
blacken),  but  the  enamel 
remaiua  white.  It  hu 
96-5  per  cent,  of  earthy 

muning  3'5  of    animal 

■nbaUDce.  It  ii  made 
up  of  very  bard  and  denie  microaeopic  Gbrea  or  prisnu.  amuged 
cloMly  together  tide  by  aide  (Reliiua). 

The  crerices  obaerved  in  the  enamel,  running  ao  deep  ai  Hnaetimea 
to  reach  the  irorj  of  the  tooth,  are  suppoaed  by  some  to  conuibula 
to  the  foimatioQ  of  cariea  or  decay.  The  prinns  compoaing  the  eiumel 
are  conjectured  to  be  origioally  formed  in  cells,  the  membTanoui  wall* 
of  whidl  gradually  diaappear. 

The  crutla  ptinaa  'u  bst  Ken  on  the  molar  teeth  of  the  elephant. 
In  man  it  fonna  an  extremely  thin  cohering,  inTsting  the  fang,  but  pro- 

■  (Ic.  IM.— a,  the  middle  lodaor  H«n  In  profile ;  b,  a  lower  IdcIhv,  Troot 
Tiew,  ataoiHiig  the  iemled  IDnii  at  llM  ouIUnc  edge  bafbn  being  bnnsbl  tnbi 
uiH;c,acanliie(oDUi,HbowliwlbelateTa]ffrocive:d,  the  flnt  molar,  upper  Mwi 
(,  ODE  of  Dm  nnall  molar  teelh,  Mmipidali;/,  Bnt  molu,  lonflrjuwi  g,h,i. 
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bably  at  fixBt  extending  over  the  corona  and  neck.  It  contain!  oelU  and 
canaiicoli,  and  its  structure  more  resembles  bone  than  does  that  of  the 
ivory  of  the  tooth.  It  is  now  considered  as  a  layer  of  true  bone»  dis- 
tinct from  the  other  component  parts  of  the  tooth  in  this  respect. 
Towards  the  lower  end  of  the  flEuig  it  becomes  thicker,  and  at  last 
occasionally  doses  the  orifice  at  Uio  apex  leading  to  the  central 
cavity. 

Fourth  substance  m  teeth, — With  age  the  central  cavity  diminishes, 
by  the  growth  of  a  substance  viewed  by  Cuvier  as  a  further  ossification 
of  the  pulp;  but  a  careful  examination  of  this  substance  in  the  teeth 
of  the  cachalot  and  some  other  animals  led  me,  many  years  ago,  to 
view  this  substance  as  a  fourth  component  part  of  a  mammal's  tooth. 
It  is  probably  a  modification  of  the  bony  structure,  and  forms,  in  all 
probability,  the  greater  part  of  the  structure  of  the  teeth  in  fishes  and 
lerpents,  and  reptiles  generally. 

Development  of  the  teeth, — Their  origin  cmd  growth  ;  the  order  in 
which  they  appear;  the  mode  of  formation  of  the  tissues;  the 
ivory  f  enamel,  cement,  and  central  bony  tissue. 

The  teeth  were  long  ago  said  by  Be  Blainville  to  resemble  the  bulbs 
of  the  hair ;  this  comparison  is  correct,  and  contains  the  whole  philoso- 
phy of  their  development.*    « 

At  first  the  jaws  present  no  appearance  of  alveoli.  After  a  time  a 
wide  groove  appears  along  the  edge  of  each  jaw;  this  gradually 
deepens,  and  is  at  last  divided  by  bony  partitions  into  a  series  of  four- 
sided  cells.    This  happens  about  iheffth  month  of  foetal  life. 

As  regards  the  mucous  membrane  in  which  the  teeth  are  de- 
veloped, about  the  sixth  week  of  embryonic  life  a  groove  appears 
in  the  mucous  membrane  of  the  gum  —  the  primitive  dental 
groove,  A  series  of  ten  papilla  grow  from  the  bottom  of  this 
groove  in  each  jaw ;  these  constitute  the  pulps  or  germs  of  the  milk- 
teeth.  By  the  tenth  week  all  these  papills  are  completely  formed. 
This  has  been  called  the  papillary  stage,  A  second  follows,  called 
follicular,  in  which  the  papillie  grow  rapidly,  assume  individual  forms, 
and  project  from  the  groove.  This  stage  is  completed  about  the 
fourteenth  week.  A  third  stage  follows,  to  be  completed  about  the 
end  of  the  fifteenth  week.  In  this  stage  the  groove  is  gradually 
obliterated,  and  the  follicles  are  converted  into  closed  sacs. 

The  dental  sacs  thus  formed  continue  to  enlarge.  The  walls  of  the 
sacs  consist  of  an  outer  fibro-cellular  layer  and  an  inner  vascular. 
The  dental  pulps  adhere,  by  a  broad  base,  to  the  bottom  of  the  sac ; 
and,  now  resembling  strictly  the  crowns  of  the  future  teeth,  the  hard 
substance  begins  to  form  in  them.  By  the  end  of  the  fourth  month 
thin  cusps  or  shells  are  formed  on  all  the  pulps  of  the  milk-teeth,  pre- 
sumed to  be  the  ivory  substance.  This  continues  to  increase  in  thick- 
ness, constricting  the  pulp,  and  seemingly  growing  at  its  expense. 

•  Goodsir. 
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In  the  mean  time  the  enamel  is  bemg  fonned  and  deposited  on  the 
irory  by  the  parietes  of  the  sac  adapted  to  the  outer  side  of  the 
palp.  Sooner  or  later  the  part  of  the  crown  so  encnisted  with  enamel 
appears  through  the  gom,  the  other  processes  going  on  mttil  the  ftng 
is  also  formed.  These  facts,  and  many  others  connected  with  the 
formation  of  the  teeth,  were  first  clearly  demonstraled  by  Cuner  on 
the  teeth  of  the  young  elephant,  and  applied /uialogically  to  the  human 
teeth. 

Ibrmatum  cf  the  hard  iiasues  of  ike  teeth :  theorieB.^-lt  was  at 
first  supposed  that  the  ivory  was  formed  by  a  process  of  ossiiication 
similar  to  that  which  takes  place  in  bone.  This  theory  gave  way  to  the 
CuvieriaB,  which  viewed  the  ivory  as  a  secretion  in  layers  from  the 
snrfiux  of  the  pulp,  the  enamel  being  deposited  over  it  by  the  inner 
side  of  the  enveloiHi^  capsule.  The  former  or  first  opinion  has  been 
revived  by  Schwann,  Purlcinje,  and  Kasdikow ;  they  view  the  ivory 
merely  as^n  ossified  pulp.  The  whole  theory  is  still  doubtful.  There 
is  one  thug  which  I  think  certain,  namely,  that  a  delicate  membraie 
•ndoees  the  pulp,  which,  perhaps,  is  the  fhst  to  ossify ;  but  even  tUs 
is  doubtful ;  for  it  hss  always  appeared  to  me  that  the  mp  of  ivcry 
forms  exterior  to  the  investing  membrane  of  the  pulp.  Thus  che 
nature  of  the  tubull  and  of  the  intertubular  matrix  is  not  veil 
understood. 

The  enamel, — A  peculiar  organ  is  developed  in  the  outer  wall  of  the 
dentar  sac,  by  which  the  enamel  is  secreted.  Hunter  described  this 
perfectly.  Whilst  the  enamel  is  being  formed  it  is  soft  and  chalky, 
and  easily  broken  down.  The  examination  of  this  peculiar  organ 
forming  the  enamel,  even  under  the  most  powerfiil  microscopes,  has 
totally  iailed  in  detecting  its  intimate  nature. 

The  cement, — This  layer,  secreted  probably  by  the  periodontoid 
portion  of  the  periosteal  covering  of  the  alveolus,  forms  simultaneously 
with  the  ivory.  The  coronal  cement  is  supposed  to  be  formed  by  the 
same  membrane  that  secretes  the  enamel. 

First  dentition. — ^This  commences  at  about  the  seventh  month,  and 
is  completed  about  the  second  year.  The  central  incisors  of  the  lower 
jaw  appear  first,  next  those  of  the  upper.  As  the  tooth  is  about  to 
cut  the  gum  this  latter  alters  its  appearance.  The  nature  of  the  small 
white  bodies  with  which  the  mucous  membrane  is  studded  just  before 
the  eruption  of  the  tooth  has  not  been  ascertained. 

Second  dentition, — The  teeth  of  this  dentition  grow  in  the  same  way 
as  those  of  the  first* 

The  sacs  and  pulps  of  the  ten  anterior  permanent  teeth  are  formed 
behind  those  of  the  first  set,  before  birth.  The  sac  of  the  per- 
manent tooth  adheres  to  that  of  the  corresponding  deciduous  one. 
They  are  at  length  separated  from  each  other  by  a  bony  partition, 
each  thus  having  its  own  alveolus.  A  solid  membranous  pedicle  con- 
nects the  sac  with  the  gum,  then  passes  through  an  opening  in  the 
bone.  As  the  permanent  tooth  rises  through  the  gum  it  presses  on 
the  bony  partition  separating  it  from  the  milk-tooth,  and  assists  in 
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dcttroTiDg  It.     Thua  the  milk  loath  loMi  iU  nipporl;  it  baxma 
looaoMd  and  lalU  ont  or  ii  remofed,  the  pemuneDt  tooth  taking  ill 

The  lai^  perauueDt  molar  Uetli,  m  in  each  jaw,  are  oat  preceded 
bf  anf  dedduooi  teeth.  But  their  B>ode  of  lomution  from  a  [MjpUla 
and  lac  doea  not  aeem  to  me  materially  to  differ  in  other  reapeda  from 
these  to  front  of  Ihem. 

The  [apiUa,  which  is  to  fbnn  the  anterior  lai^  molar  tooth ,  appean 

about  the  IBtfa  Teek  of  fatal  life ;  at  the  7th  moDlh  after  birth  the 

papilla  of  the  2i  large  molar   appean;    and  about  the  nith  jcw 

appear  the  mdimsils  of  the  sac  and  papilla  of  the  wisdom-tooth. 

Second  or  permaitenl  DtniUian. 

Fiitt  molar 6lh  fear. 

Incd^on — ceotral Tth     „ 

lateral Sth     „. 

Bicuapid— anterior flth     * 

„  posterior 10th     „ 

Cautate 11th  to  12th    „ 

Molan — second 13th  to  13th     „ 

„  third,  or  wisdom  tooth  .  I7lh  to  35th  „ 
In  GOiuequeiKe  of  theae  chai^ea  in  the  omnber  of  the  teeth  the  jaws  ' 
tmdergo  remarkable  atterationa  in  form ;  the  alTeolar  arch  alteia  itt 
form,  but  the  aegment  of  the  arch  irhich  it  fomu  loleriorlf  Kemt 
almoit  as  large  in  the  child  aa  in  the  adnlt.  The  angle  of  the  lover 
jaw  is  obtuse  in  the  child  and  in  the  very  aged  penon;  it  approachea 
a  right  angle  in  the  adult. 
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The  qnestion  as  to  the  presence  of  blood-vessels  in  the  hard  sub- 
stance of  the  teeth  is  still  somewhat  undecided ;  the  evidence,  how- 
ever, is  against  the  extension  of  blood-vessels  into  any  portion  of 
the  ivory.     In  this  respect  it  resembles  the  lens  of  the  eye. 

It  is  possible  that  in  veiy  young  animals  blood-vessels  which  after- 
wards become  obliterated  extend  a  short  way  into  the  ivory,  but  this 
has  never  been  proved. 

The  results  of  (he  latest  microscopic  inquiries  tend  to  establish  cer- 
tain analc^es  between  teeth  and  bone.  But  the  comparisons  hitherto 
made  are  coarse  and  have  not  a  sufficiently  extended  base;  ^at 
base  must  be  sought  for  in  philosophic  anatomy.  The  nature  of  the 
tartar  which  grows  on  the  human  teeth  has  not  yet  been  determined. 


m.-ORGANS  OF  INSALIVATION  AND  OTHER  MUCOUS  GLANDS. 

The  salivary  glands  are  synunetrically  placed,  to  the  number  of 
three  on  each  side  of  the  face,  behind  and  beneath  the  lower  jaw. 
Their  form  is  in  general  very  irregular,  and  their  extent  varies  much 
in  different  subjects.  Sometimes  they  are  perfectly  distinct  and  iso- 
lated ;  at  other  times  they  seem  to  be  confounded  with  each  other. 
But  they  all  present  characters  which  are  common  to  them,  and  which 
^  serve  to  distinguish  them  from  the  other  glands  of  the  body. 

Thus  their  vessels  penetrate  on  all  sides,  and  are  already  much 
ramified  before  arriving  in  their  parenchyma;  while  the  liver,  the  spleen, 
and  the  kidneys  receive  theirs  by  a  determinate  point,  in  the  form  of 
more  or  less  voluminous  trunks. 

They  are  supplied  with  a  considerable  number  of  nervous  filaments 
from  the  encephalic  system;  while  the  liver  has  but  a  very  small 
number,  and  the  kidneys  none  at  all. 

Their  colour  is  greyish,  their  tissue  firm  and  strong ;  the  granula- 
tions of  which  they  consist  are  successively  united  into  lobules  and 
.  irregular  lobes,  which   gives  them  the  greatest  resonblanoe  to  the 
pancreas  and  the  lachrymal  gland. 

They  are  enveloped  by  no  particular  membrane,  as  is  the  case  with 
the  liver,  the  kidneys,  &c.  They  merely  seem  surrounded  by  a  thin 
layer  of  cellular  tissue,  destitute  of  fat,  and  very  different  £rom  the 
fibrous  membranes. 

Lastly,  their  excretory  ducts  all  open  in  the  interior  of  the  mouth, 
without  any  intermediate  reservoir,  while  the  tears,  the  bile,  the 
urine,  the  seminal  fluid,  &c.,  are  contained  for  some  time  in  a  reser- 
voir before  arriving  at  their  destination. 

OF  THE  8ALIVART  GLANDS  IS  PABTICULAS. 
THE  PABOTID  OLAKD.* 

The  parotid  gland  is  the  largest  of  the  salivary  glands.  It  is  sita- 
ated  partly  in  front  of  and  partly  beneath  the  external  ear,  filling  up  the 

*  IIapa,^tt«ta ;  ovf,  mtoc,  aurit. 
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deep  excayation  on  the  sides  of  the  face,  between  the  posterior  edge  of 
the  ramus  of  the  lower  jaw,  the  meatos  anditoriiu  extemus,  and  the 
mastoid  process  of  the  temporal  bone.  It  extends  vertically  from  the 
zygomatic  arch  to  the  angle  of  the  jaw.  Its  "form  is  that  of  a  very 
irregular  pyramid,  with  an  oval  base  directed  outwards. 

Its  outer  surface,  which  is  broad,  flat,  oval,  slightly  conyex,  and 
has  no  precise  limits,  extends  more  or  less  upon  the  face.  It  is 
covered  by  some  fibres  of  the  platysma  myoides,  and  by  the  skin, 
under  which  creep  some  nervous  filiunents.  Its  circumference  is  pro- 
longed anteriorly  over  the  masseter  muscle,  and  superiorly  over  the 
articulation  of  the  jaw.  At  the  under  part  of  this  circumference, 
from  which  Steno's  duct  takes  its  rise,  the  branches  of  the  fiidal  nenre 
are  seen  emerging. 

The  anUrior  surface  corresponds  above  to  the  articulation  of  the 
lower  jaw,  externally  to  the  posterior  edge  of  the  same  bone,  and 
intemslly  to  the  pterygoideus  intemus  muscle.  It  is  moulded  upon 
these  different  pazts,  and  penetrates  into  their  intervals. 

Its  posterior  surface  is  connected  by  pretty  dense  cellular  tissue  with 
the  meatus  auditorius  extemus,  the  mastoid  process,  the  anterior  edge 
of  the  stemo-cleido-mastoidens,  the  posterior  belly  of  the  digastric 
muscle,  the  styloid  process,  and  the  muscles  which  arise  from  it.  It 
is  coated  internally  by  the  internal  carotid  artery,  and  by  the  internal 
jugular  vein.  The  external  carotid  artery,  at  its  termination,  and 
especially  the  superficial  temporal  artery,  are  also  in  connexion  with 
this  surface  of  the  parotid  gland.  They  are  even  generally  enveloped 
by  its  parenchyma,  especially  the  latter,  which  traverses  it  from 
below  upwards ;  while  the  facial  nerve,  which  is  also  placed  in  the 
gland  during  part  of  its  course,  passes  transversely  through  it.  The 
parotid  gland  furnishes,  by  each  of  the  granulations  of  which  it  is  com- 
posed, a  very  slender  excretory  duct,  which  unites  with  those  in  its 
vicinity,  in  the  manner  of  veins,  to  form  somewhat  larger  twigs,  then 
branches,  and  lastly  a  considerable  trunk  named  the  parotid  duct,  or 
Steno's  duct  (Ductus  Stenonianua).  This  duct  emerges  from  the  fore 
and  outer  part  of  the  gland,  a  little  above  the  middle  of  the  height  of 
the  masseter  muscle,  over  which  it  proceeds  horizontally,  from  behind 
forwards,  to  turn  over  its  anterior  edge,  and  sink  into  the  adipose 
cellular  tissue  of  the  cheek.  Having  arrived  upon  the  buccinator 
muscle,  it  passes  through  an  aperture  formed  in  the  midst  of  its  fibres, 
and  terminates  in  the  mouth,  opposite  the  second  molar  tooth  of  the 
upper  jaw,  at  the  distance  of  about  three  lines  from  the  meeting  of  the 
cheek  with  the  corresponding  gums. 

The  parotid  duct  does  not  pass  through  the  buccinator  obliquely, 
but  perforates  it  perpendicularly,  and  forms  an  angle  as  it  passes 
through  the  mucous  membrane  of  the  mouth,  proceeding  a  little 
forwards.  Its  orifice  is,  besides,  veiy  contracted,  and  furnished  with 
a  small  fold  of  the  mucous  membrane^  so  that  it  is  not  easily 
perceived. 

It  very  frequently  reodTcs,  about  the  middle  of  its  lengthy  another 


444  OBOAKB  OF  DIGESTION. 

duct  from  a  granular  body  placed  in  its  vicinity,  which  appears  to  be 
an  accessory  gland  to  the  parotid.  This  body  is,  in  &ct,  placed  in  front 
of  the  masseter  muscle,  either  above  or  beneath  the  duct,  sometimes 
even  in  its  course.  Its  sur&ce  is  commonly  smoother  than  that  of 
the  gUnd  itself. 

Steno's  duct  is  but  loosely  connected  with  the  neighbouring  ports. 
It  is  accompanied  by  several  branches  of  the  fadal  nerve,  and  by  some 
arteries  which  furnish  ramifications  to  its  walls.  Placed  immediately 
under  the  skin,  it  is  only  separated  from  it  internally  by  some  fibres 
of  the  platysma  myoides,  and  by  the  zygomaticus  major,  which  cross 
its  direction  obliquely. 

The  parotid  duct  is  about  a  line  in  diameter,  but  its  cavity  is  very 
narrow.  Its  walls  are  composed  of  two  distinct  membranous  layers. 
The  014^^  is  firm,  strong,  and  thick,  of  a  whitish  colour,  and  fibro- 
cartilaginous appearance ;  it  acquires  still  greater  density  towards  the 
end  of  the  duct,  which,  without  increasing  in  capacity,  becomes  coni- 
cal ;  near  the  buccinator  muscle  it  gives  rise  superficially  to  a  thin 
aponeurosis  which  covers  its  fleshy  fibres,  while  it  also  gives  attach- 
ment to  some  of  the  fibres  of  that  muscle  as  it  passes  into  the  aperture 
of  which  we  have  spoken  above,  by  which  these  fibres  are  actually 
interrupted  and  not  merely  separated.  The  other  membranous  layer 
of  the  duct  is  intemcU ;  it  is  essentially  mucous,  and  very  delicate;  it 
appears  to  be  continuous  with  the  membrane  which  lines  the  cheeks, 
differing  from  it  only  in  whiteness. 

There  are  always  found,  in  the  substance  of  the  parotid  gland,  a 
great  number  of  branches  of  the  fiicial  nerve,  the  transverse  artery  of 
the  face,  the  posterior  auricular  artery,  and  the  vein  which  forms  a 
communication  between  the  internal  and  external  jugular  veins.  It 
thus  receives  the  greater  part  of  its  vessels  and  nerves ;  but  a  branch 
of  the  inferior  maxillary  nerve,  and  one  of  the  ascending  branches  of 
the  cervical  plexus,  furnish  it  with  a  few  additional  nerves.  Its 
lymphatic  vessels  are  pretty  numerous,  and  pass  into  the  ganglia 
situated  at  its  surface  or  behind  tiie  angle  of  the  jaw.  Its  parenchyma 
differs  in  nothing  from  that  of  the  other  salivary  glands. 

SUBMAXILLABT  GULND. 

This  gland  is  smaller  than  the  parotid,  and  is  situated  at  the  inner 
side  of  uie  ramus  and  body  of  the  inferior  maxillary  bone,  in  the  tri- 
angular space  which  the  two  bellies  of  the  digastric  muscle  leave 
between  them.  Irregularly  ovoidal  and  flattened  on  its  surface, 
frequently  bifurcated  at  its  fore  part,  it  is  prolonged  externally  as  far 
as  the  angle  of  the  jaw,  and  is  sometimes  confounded  in  this  airection 
with  the  parotid  gland. 

Internally  the  superficial  portion  of  its  anterior  extremity  advances 
towards  the  digastric  muscle,  and  the  deep  portion,  which  is  engaged 
behind  the  mylo>hyoideus  muscle,  touches  the  sublingual  gland.  In 
the  same  direction  it  is  separated  from  its  fellow  by  the  anterior 
belly  of  the  digastric  muscles  and  the  genio-hyoidei. 
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Anteriorly ,  it  is  covered  by  the  inferior  maxillary  bone,  and  pos^ 
teriorly,  is  in  connexion  with  Uie  lingual  nerve,  the  stylo-glossos  and 
hyo-gloBsos  moacles,  and  the  facial  artery,  which  it  embraces. 

Inferiorlyf  it  rests  upon  the  platysma  myoides  and  the  integuments. 

Superiorlyy  it  is  prolonged  more  or  less  between  the  pterygoideus 
intemus  and  mylo-hyoideus.  It  is,  moreover,  surrounded  by  a  rather 
considerable,  although  variable,  number  of  lymphatic  ganglia. 

The  excretory  duct  of  the  submaxillary  gland  is  commonly  desig- 
nated by  the  name  of  Wharton's  duct  {Ductus  WhartomanMs).  It  is 
much  smaller  than  Steno's  duct,  and  has  much  thinner  walls,  which 
are  transparent  and  more  elastic.  Arising  in  the  same  manner  by 
very  slender  radicles  in  the  lobules  of  the  gland,  it  issues  from  its 
deepest  portion,  passes  between  the  stylo-hyoideus  and  hyo-glossus 
muscles,  and  proceeds  nearly  horizontally  from  without  inwards,  and  a 
little  forwards,  between  the  genio-glossus  and  the  sublingual  gland, 
from  which  it  often  receives  several  excretory  ducts.  When  it  has 
arrived  upon  the  side  of  the  fnenum  linguse,  it  places  itself  beneath  the 
mucous  membrane  of  the  mouth,  and  terminates  in  this  place  by  a 
very  narrow  orifice,  situated  in  the  middle  of  a  slightly  prominent 
tubercle.  It  is  accompanied,  in  its  whole  extent,  by  the  Ihigual  nerve, 
and  lined  in  its  interior  by  a  prolongation  of  the  mucous  membrane  of 
the  mouth :  perhaps  it  is  entirely  formed  by  the  latter. 

The  arteries  of  the  submaxillary  gland  are  nxmaerous,  but  of  small 
size.  They  are  furnished  by  the  trunk  of  the  fecial  and  the  branches 
of  the  lingual  arteries.  Its  veins  correspond  exactly  to  the  arteries. 
Its  nerves  come  from  the  lingual  nerve,  the  mylo-hyoid  branch  of  the 
inferior  dentar  nerve,  and  the  submaxillary  ganglion. 

The  cellular  envelope  of  the  submaxillary  gland  is  proportionally 
much  thinner  than  that  of  the  parotid  gland.  The  structure  of  the 
two  organs  is  precisely  similar. 

SUBLINGUAL  GLAND. 

The  tiMingwd  gland  is  placed  in  the  substance  of  the  inferior  wall 
of  the  mouth,  under  the  fore-part  of  the  tongue,  and  seems  in  general 
to  be  merely  a  sort  of  appendage  to  the  submaxillary  gland.  Its 
position  is  nearly  horizontal,  and  its  direction  parallel  to  &at  of  the 
opposite  side.  It  is  smaller  than  the  submaxillary  gland,  of  an  oblong 
form,  with  its  greatest  diameter  from  behind  forwards,  transversely 
flattened ;  it  is  nearly  of  the  shape  of  an  almond.  It  rests  upon  the 
mylo-hyoideus  muscle,  which  separates  it  from  the  preceding  gland, 
and  is  covered  by  the  mucous  membrane  of  the  mouth,  beneadi  which 
it  forms  a  prominence.  It  is,  moreover,  in  connexion,  mtemallyf 
with  the  genio-glossus  muscle ;  anteriorly ^  with  the  body  of  the  iaw ; 
posteriorly^  with  the  deepest  extremity  of  the  submaxillary  gland, 
with  whidi  it  often  appears  confounded  between  the  hyo-glossus  and 
mylo-hyoideus  muscles. 

This  gland  has  several  excretory  ducts,  whose  disposition  is  liable 
to  mudi  variation.    They  are  always  very  slender.    Six  or  eight 
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proceed  from  its  npper  part  to  open  upon  the  sides  of  the  fnenam 
lingiue,  while  five  or  six  others  issue  from  its  lateral  parts,  and  per- 
forate singly  the  macoos  membrane  of  the  floor  of  the  mouth.  Two» 
or  three,  or  even  a  greater  number,  are  also  seen  to  end  in  the  sub- 
maxillary duct ;  these  latter  are  very  short,  and  frequently  unite 
into  a  single  trunk  before  terminating.  All  these  ducts  appear  to 
have  the  same  structure  as  that  of  the  submaxillary  duct,  and,  like 
it,  are  thin  and  transparent. 

The  arteries  of  the  sublingual  glands  come  from  the  facial  and  sub- 
lingual ;  their  nenres  are  fiimished  by  the  lingual  and  hypoglossal. 


IV^-OROANS  OF  DEGLUTITION. 
PHARYNX  AND  OULLET. 

Method  of  dissecting  and  of  exposing  these  Caciiies, 

Divide  the  trachea,  oesophagus,  and  great  vessels  and  nerves,  about 
an  indi  above  the  sternum ;  raise  them  up,  cutting  through  the  loose 
cellular  substance  connecting  them  with  the  anterior  part  of  the  cervical 
vertebrsB ;  draw  them  well  forward,  and,  introducing  a  saw  close  to  the 
vertebrae,  divide  the  basis  cranii  on  each  side,  between  the  styloid  and 
mastoid  processes,  but  always  behind  the  styloid.  These  two  sections 
should  meet  each  other  in  the  basilar  portion  of  the  occipital  bone,  in 
front  of  the  foramen  magnum.  We  thus  leave  the  superior  part  of  the 
spine,  its  connexion  with  the  occipital  bone,  and  consequently  all  its 
important  ligaments,  for  after  dissection.  Under  particular  circum- 
stances, the  student  may  wish  to  preserve  the  bead  entire,  in  which 
case,  making  up  his  mind  to  sacrifloe  the  ligaments,  he  cutft  through  all 
connexion  between  the  occiput  and  spine,  and  thus  gets  a  view  of  the 
pharynx,  &c.,  similar  to  the  first,  but  not  so  manageable.  The  pharynx 
and  mouth  must  now  be  fully  distended  with  baked  hair ;  place  the 
preparation  on  its  anterior  aspect,  and  proceed  to  examine  the  pos- 
terior, or  that  part  which  lies  immediately  on  the  bodies  of  the  cer- 
vical vertebree. 

The  pharynx  is  a  muscular  and  membranous  bag,  placed  in  the 
median  line  of  the  body,  and  somewhat  funnel-shaped;  it  extends 
from  the  base  of  the  cranium,  in  front  of  the  vertebral  column,  to 
about  the  fourth  or  fifth  cervical  vertebra.  Limited  alwve  by  the 
basilar  process  of  the  occipital  bone,  continuous  below  with  the 
oBsophagus,  anteriorly  with  the  nasal  fossse,  mouth,  and  cavity  of  the 
larynx,  and  posterior  sur&ce  of  the  velum  palati;  posteriorly,  it 
rests  upon  the  vertebral  column,  longi  colli  uid  recti  capitis  anttd 
muscles. 

On  its  sides  it  is  in  contact  with  the  common  and  internal  carotid 
arteries,  internal  jugular  reins,  and  pneumo-gastric  nerves,  and  at  its 
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appermost  part  with  a  small  portion  of   the  internal  pterygoid 
muscles. 

Superiorlyy  the  pharynx  is  attached  in  a  solid  manner  to  the  hasilar 
process  by  the  cephalo-pharyngeal  aponeurosis,  to  whidi  are  attached 
some  of  the  fibres  of  the  superior  constrictors  of  the  pharynx.  Stronger 
and  denser  at  the  middle  than  on  the  sides,  it  tiiere  constitutes  of 
itself  the  fixed  part  of  the  organ. 

Inferiorly^  the  termination  of  the  phaiynx  in  the  oesophagus  is 
indicated  by  a  sudden  contraction  at  the  exterior,  and  rendered  rery 
remarkable  by  a  change  in  the  direction  of  its  muscular  fibres.  In  a 
general  way,  therefore,  the  pharynx  may  be  described  as  a  bag,  placed 
between  the  mouth  and  larynx,  which  are  in  front,  and  the  cervical 
region  of  the  spine,  which  is  behind,  and  into  which  bag  pass  the  air, 
whether  breathed  by  the  nose  or  month,  and  the  food  solid  or  liquid, 
which  passes  directly  from  the  mouth  into  the  pharynx,  over  the 
iurfaoe  of  the  tongue,  by  an  aperture  which  the  student  may  examine 
at  this  stage  of  his  dissection,  simply  by  opening  the  mouth.  The 
aperture  by  which  the  mouth  communicates  with  the  pharynx  is 
called  the  isthmus  fiiudum.  Depress  the  tongue  and  look  through 
the  isthmus  faudum  into  the  pharynx,  and  observe  the  superior 
aperture  of  the  pharynx,  which  also  leads  into  the  larynx.  Thus  the 
air,  which  ultimately  passes  into  the  lungs  by  the  larynx  and  trachea, 
can  reach  the  tube  only  through  the  pharynx.  Next  proceed  with 
the  dissection  of  the  constrictor  muscles  of  the  pharynx,  by  removing 
carefully,  and  in  the  direction  of  the  fibres,  the  pharyngeal  aponeurosis 
which  covers  them,  preserving  at  the  same  time  whatever  lateral  parts 
may  still  remain.* 

Open  the  bag  of  the  pharynx  by  an  incision  made  along  the  mesial 
line,  extending  from  the  basilar  process  of  the  oodpital  bone  to  the 
commencement  of  the  (Bsophi4niB ;  it  may  also  be  convenient  to  cut 
the  pharynx  laterally  for  a  short  way  in  the  situation  of  the  sinus 
of  Morgagni,  at  least  on  one  side.  Looking  into  the  pharynx,  which 
has  thus  been  laid  open,  the  following  apertures  may  be  observed : 
the  posterior  apertures  of  the  nostrils  and  anterior  openings  of  the 
Eustachian  tubes;  suspended  beneath  these  is  the  velum  pendulum 
palati,  and  mesially  the  uvula;  beneath  is  the  isthmus  fitudum  or 
opening  from  the  mouth,  bounds  by  the  base  of  the  tongue  inferiorly, 
the  velum  and  uvula  above,  and  laterally  by  the  pillars  of  the  fauces 
with  the  toosilB.  Connected  with  the  baiM  of  the  tongue  is  the 
epiglottis,  immediately  beneath  which  is  the  superior  aperture  of  the 
larynx;  lastly,  inferiorly  the  student  will  find  the  opening  leading 
directly  to  the  gullet ;  thus  there  are  seven  openings  leading  to  or 
from  the .  pharynx.  The  boundaries  of  the  other  apertures  may  be 
easily  understood.  All  the  sur&ces  here  mentioned  are  covered  by  a 
continuous  mucous  membrane,  lining  not  only  the  interior  of  the 
pharynx,  but  passing  along  the  various  tubes  already  mentioned,  to 

*  For  the  anatomy  of  tlie  constrictor  sad  palatal  mnscles,  see  tlie  Myology. 


448  0BOAK8  OF  DIGESTION. 

the  nostrils,  ears,  larynx,  trachea,  and  lungs,  and  bjthe  gallet  towards 
the  stomach ;  the  student  most  carefully  observe  the  form  of  these  dif- 
ferent openings.  The  openings  of  the  nostrils  being  bounded  by  hard 
parts  do  not  vary ;  those  of  the  Eustachian  tabes  look  forward  and  are 
composed  of  an  extremely  thick  and  dense  fibro-cartilage ;  they  will 
be  examined  afterwards  in  relation  to  the  cavity  of  the  tympanum,  to 
which  the  tube  leads.  The  opening  into  the  larynx  is  protected  by* 
the  epiglottis,  which  follows  the  movements  of  the  tongue,  and  is 
bounded  laterally  and  posteriorly  by  the  aryteno-epiglottic  folda, 
arytenoid  muscles,  and  cartilages.  These,  however,  cazmot  be  seen 
until  the  mucous  membrane  hu  been  removed,  which  must  not  be 
done  at  this  stage  of  the  dissection. 

The  palate  is  the  upper  wall  of  the  mouth,  limited  anteriorly  by 
the  adhering  edge  of  the  upper  lip,  posteriorly  by  the  base  of  the 
velum  palati,  and  laterally  by  the  (^eeks.  A  white  line,  slightly 
depressed,  traverses  it  mesially.  At  the  anterior  extremi^  of  this 
line,  between  the  two  middle  indsors  of  the  upper  jaw,  is  a  small 
tubercle  which  corresponds  to  the  inferior  orifice  of  the  anterior 
palatine  canal. 

The  bony  portion  of  the  palate  is  formed  by  the  npper  alveolar 
arch,  the  inferior  surface  of  the  palatine  processes  of  the  superior 
maxillary  bones,  and  the  horizontal  portions  of  the  palate  bones.  On 
the  vault  of  the  palate  the  mucous  membrane  is  denser,  thicker,  and 
less  red  than  in  the  other  parts  of  the  mouth. 

At  its  anterior  part  it  presents  transverse  rugosities,  varying  in 
number  and  extent ;  elsewhere  it  is  smooth,  and  presents  tiie  orifices  of 
mucous  follicles,  situated  between  it  and  the  bony  arch  of  the  palate, 
which  become  more  numerous  near  the  velum.  The  gums  are  formed 
of  a  firm  and  compact  reddish  tissue,  covering  the  two  sides  of  each 
alveolar  arch,  and  filling  the  intervals  whidn  remain  between  the 
teeth,  the  necks  of  whidi  they  closely  surround.  They  appear  com- 
posed of  two  layers,  a  pulpy  and  a  fibrous,  covered  by  the  mucous 
membrane,  united  to  the  periosteum.  The  mucous  membrane,  which 
enters  into  their  constitution,  is  prolonged  into  the  alveoli,  and  from 
the  bottom  of  these  cavities  sends  into  the  cavity  of  each  of  the  teeth 
a  bulbous  prolongation  which  exactly  fills  it,  and  which  has  been 
named  iheptUp  or  nucleus  of  the  tooth.  The  arteries  of  the  palate 
and  gums  come  firom  the  palatine,  alveolar,  infVa-orbitar,  fiudal,  and 
buccal  branches,  and,  for  the  lower  gums  in  particular,  from  the  sub- 
mental and  mental.  The  veins  correspond  to  the  arteries.  The 
nerves  are  furnished  by  the  palatine,  facial,  infira-orbitar,  superior  and 
inferior  dentar  nerves,  and  by  the  naso-palatine  ganglion. 

The  velum  palati  is  a  soft,  broad,  thick,  mobile  partition,  appended 
to  the  extremity  of  the  vault  of  the  palate,  and  separating  the  mouth 
firom  the  pharynx.  Its  form  is  nearly  quadrilatcaral.  Its  two  sur- 
faces, the  anterior  and  posteriory  are  smooth. 

Its  upper  edge  is  very  thick,  and  fixed  to  the  vault  of  the  palate ; 
the  lower  edge  is  free,  and  floating  above  the  base  of  the  tongue.    It 
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presents  at  its  middle  part  an  appendage  or  prolongation  named  the 
uvula.  The  uvula  is  cone-fihaped,  forming  the  inferior  edge  of  the 
Telnm  palati  into  a  double  arch,  terminated  on  each  side  hj  two 
pilhirs,  which  are  continuous  with  the  tongue  and  the  pharynx. 
These  pillars  are  placed  the  one  before  the  other,  separated  by  a 
triangular  space,  in  which  are  lodged  the  tonsils ;  they  are  united 
above,  but  diverge  below.  The  anterior  is  oblique,  and  contains  in  its 
substance  the  constrictor  isthmi  faucium  muscle.  The  posterior  is 
nearly  vertical,  and  is  formed  internally  by  a  portion  of  the  palato- 
pharyngeus  muscle. 

The  mucous  layer  of  the  velum  palati  contains  the  muscular,  and 
is  continued  anteriorly  into  the  membrane  of  Uie  mouth,  and  pos- 
teriorly Into  that  of  the  nasal  fosss,  so  that  the  palatine  and  pituitary 
membranes  unite  upon  the  free  edge  of  the  velum  palati.  The  anterior 
lamina  of  this  layer  is  less  red  than  the  posterior,  and  covers  many 
mucous  follicles,  extending  over  the  fore  part  of  the  muscles :  they  are 
so  close  as  to  be  in  contact  with  eadi  other ;  they  form  of  themselves 
nearly  the  whole  thickness  of  the  uvula ;  they  are  rounded  and  com- 
pressed. Beneath  the  velum  pendulum  palata  is  the  posterior  or  pha- 
ryngeal aperture  of  the  mouth,  the  form  and  limits  of  which  we  have 
alreEidy  described ;  its  size  is  in  no  case  equal  to  that  of  the  anterior 
aperture ;  it  varies,  however,  but  only  from  above  downwards,  for 
on  the  sides  it  is  limited  by  the  pterygoid  processes,  whidi  of  course 
are  perfectly  fixed. 


STOMACH  AND  INTESTINES. 

Ahdommo-pelvic  ccmity. — DMsec^ion.— The  dissection  of  the  con- 
tents of  the  abdomen  and  of  the  pelvis  is  one  of  great  difficulty  to  the 
student.  He  will  require  at  first  the  constant  assistance  of  an  ex- 
perienced demonstrator.  The  muscular  walls  have  been  already 
described  (see  the  Myology) ;  what  we  have  now  to  consider  is  the 
contents  of  these  cavities. 

Cavity  of  the  abdomen, — Carry  an  incision  through  the  walls  of  this 
great  cavity,  commencing  at  the  ensiform  process  of  ihe  sternum,  to 
about  the  umbilicus;  a  second  and  third  from  this  point  to  the 
anterior  and  superior  spines  of  the  ilium ;  reflect  the  flaps,  and  display 
the  organs,  which  occupy  the  cavity  thus  laid  open.  To  facilitate 
description,  anatomical  writers  for  many  hundred  years  have  divided 
the  cavity  of  the  abdomen  into  regions,  by  ideal  lines  drawn  across  it 
in  the  following  directions : — two  lines  are  drawn  transversely  between 
the  extremities  of  the  cartilages  of  the  ninth  ribs  aikl  anterior 
spinous  processes  of  the  ilium ;  these  divide  the  whole  surface  into 
three  great  regions,  viz.  the  epigastric,  umbilical,  and  the  hypogastric. 
Two  vertical  lines  drawn  from  £e  cartilages  of  these  ribs  to  tlie  anterior 
spines  of  the  ilium,  will,  with  the  mesial  line,  subdivide  each  of  the 
larger  into  three  smaller  regions,  viz.,  superiorly,  the  right  and 
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left  hypochondria  and 
the  proper  epigastrium ; 
in  the  middle,  the  um- 
bilicaly  and  laterally  the 
lumbar  r^ona;  infe- 
riorly,  in  the  middle,  the 
hypogastrium  proper; 
laterally  the  iliac  re- 
gions. 

Many  of  these  regions 
may  be  still  farther  sub- 
divided, and  this  has 
been  done  to  a  very 
great,  and  perhaps  un- 
necessary extent,  by 
systematic  writers  on 
suiigical  anatomy. 

Previous  to  proceed- 
ing further  with  Uie 
inspection  of  the  con- 
tents of  the  abdomen, 
replace  the  lower  flap 
in  its  natural  position, 
and,  after  distending 
the  urinary  bladder  by 
blowing  air  into  it 
through  the  urethra,  dis- 
sect the  remaining  por- 
tions of  musdes  from 
off  the  outer  surface  of  the  two  lower  flaps :  this  will  expose  the 
external  surface  of  a  portion  of  the  peritoneum  (its  fixed  or  cellular 
surface),  and  upon  it  three  cords,  viz.  two  lateral  and  one  mesial. 
The  lateral  cords  are  the  remains  of  the  obliterated  umbilical  arteries, 
the  mesial  is>  the  obliterated  urachus;  all  these  structures  have  a 
reference  to  the  original  foetal  condition  of  the  individual.  If  the  flap 
be  now  laid  down  aeain,  it  will  be  seen  that,  in  some  subjects  parti- 
cularly, the  cords  just  described  project  inwards,  although  placed  on 
the  external  surface  of  the  peritoneum,  and  by  their  proiections,  and 
the  weakness  of  the  abdominal  walls,  they  cause  the  formation  in 
many  subjects  of  two  pouches  on  each  side.  Of  these  poudies,  one 
will  be  found  to  correspond  to  that  weak  point  in  the  abdominal  walla 
(the  abdominal  ring),  and  the  other  will  correspond  to  the  superior 

*  Fig.  196. — ^Ixnagbiary  lines  drawn  on  the  surface  of  the  abdomen,  dividing 
it  into  regions.  They  were  devised,  no  doubt,  lu  consequence  of  the  absence  on 
this  extensive  sorfooe  of  any  diaracteristio  eminences  or  depressions,  chiefly 
attributable  to  the  absence  of  any  skeleton,  oartilaslnoai  or  osseous.— 1,  left 
hypochondriac  region;  2,  epigastric;  3,  right  hypod^ondriac ;  4,  left  lumbar; 
5,  mnbUical ;  6,  rifl^t  lumbar ;  7,  left  lilac ;  8,  hypogastric;  9,  right  iliac. 
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aperture  of  the  cnxral  canal,  situated  jiut  below  Poupart's  ligament, 
to  the  outside  of  Gimbeniat's  ligament.  These  pouches,  by  their 
depth,  not  unfrequfently  resemble  peritoneal  sacs.  A  third  pouch  may 
sometimes  be  observed  corresponding  to  the  situation  of  the  direct  or 
Tentro-inguinal  hernia. 

When  a  penetrating  opening,  whether  laige  or  small,  has  been 
made  through  the  walls  of  &e  abdomen,  and  the  finger  or  hand 
passed  in  between  the  walls  and  the  viscera,  it  enters  not  only  the  cavity 
of  the  abdomen,  but  also  that  of  the  peritoneum.  It  is  in  this  space, 
which  the  student  now  sees  fully  laid  open,  that  fluids  collect  in 
dropsies  (ascites),  &c.  The  peritoneum,  a  smooth  shining  serous  mem> 
brane  of  great  extent,  not  only  invests  the  walls  of  the  abdomen  but 
covers  more  or  less  most  of  the  viscera,  which  are  to  be  seen  shining 
through  it.  With  the  hand  the  student  may  now  examine  the  boimdaries 
of  the  abdominal  cavity,  which  are  anteriorly  and  laterally  the  abdominal 
muscles  just  described,  and  superiorly  the  diaphragm,  while  the  cavity 
inferiorly  is  continuous  with  the  pelvis;  posteriorly  laige  muscles, 
together  with  the  spine,  shut  it  in;  these  will  be  seen  after  the 
viscera  have  been  removed. 

The  viscera  to  be  seen  m  situ  are  portions  of  the  liver  and  its  sus- 
pensory ligament,  the  stomach,  large  omentum,  small  omentum,  large 
intestines,  small  intestines,  and  bladder  if  distended.  The  abdomen 
contains  many  more  parts,  but  they  cannot  be  seen  at  present. 

Peritoneuv. — I  strongly  recommend  the  student  to  delay,  if  prac- 
ticable, the  examination  of  the  peritoneum  until  he  has  dissected  all 
the  abdominal  and  pelvic  viscera.  For  this,  however,  he  would  require 
a  fresh  subject,  which  at  the  time  may  not  be  at  his  command. 

The  peritoneum  is  a  shut  sac  in  the  male ;  there  are  two  openings 
in  it  in  the  female.  It  is  thin  and  transludd,  has  a  very  compli- 
cated course,  invests  the  inner  surface  of  the  walls  of  the  abdomen, 
forms  several  more  or  less  marked  folds  in  that  cavity,  and  is  pro- 
longed, under  the  form  of  an  envelope,  over  most  of  the  viscera 
contained  in  the  abdomen  and  pelvis,  and  which  belong  to  the  organs 
of  digestion,  of  secretion,  and  generation.  It  is  not  unusual  to  call 
that  part  of  the  peritoneum  lining  the  walls  of  the  abdomen  its  pari' 
etalf  and  that  investing  the  viscera  its  visceral  portion,  but  the  dis- 
tinction is  not  practical,  and  of  little  importance. 

In  the  male,  the  peritoneum  represents,  like  all  serous  membranes, 
a  shut  sac,  whose  internal  surfiux  is,  to  appearance,  smooth,  but 
in  reality  it  is  covered  with  very  fine  villosities,  moistened  with  serous 
fluid,  and  is  ever3rwhere  in  contact  with  itself.  In  the  female  it  is 
perforated  with  an  aperture  corre^nding  to  the  fimbriated  extremity 
of  each  Fallopian  tube,  with  the  mucous  membrane  of  which  it  seems 
to  be  continuous.  Trace  with  the  hand  the  peritoneum  as  it  in- 
vests the  umbilical  portion  of  the  abdominal  cavity  and  its  viscera. 
It  lines  the  posterior  part  of  the  linea  alba,  closes  the  posterior 
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orifice  of  the  ambilicos,  and  adheres  around  that  aperture  to  the 
abdominal  aponeurosis.  Thence  the  peritoneum  directs  itself  hori- 
zontally  to  the  right  and  left,  behind  the  broad  muscles  of  the 
abdomen ;  in  the  first  direction  it  meets  the  ascending  colon,  in  the 
other  the  descending  colon;  it  forms  around  these  intestines  two 
folds,  named  the  lumbar  mesocola,  which  serve  to  attach  them  to  the 
posterior  wall  of  the  abdomen.  At  the  same  time  it  passes  before  the 
kidneys,  from  which  it  is  separated  by  a  thick  layer  of  cellular  tissue ; 
then,  covering  the  ureters,  the  spermatic  and  renal  vessels,  the  vena 
cava  and  the  aorta,  it  advances  on  each  side  towards  the  vertebral 
column,  before  which  it  is  reflected  from  behind  forwards,  lying  upon 
itself,  in  order  to  fonn  the  mesentery.  The  mesentery  is  thus  a  pro- 
cess of  peritoneum  supporting  the  small  intestines,  extending  at  its 
base  from  about  opposite  to  the  second  lumbar  vertebra  obliquely 
downwards  to  the  right  iliac  fossa.  In  the  hypogastric  r^on  the 
peritoneum,  tracing  it  meaially,  descends  from  the  umbilicus  towards  the 
pubes,  covering  the  urachus  and  the  two  umbilical  arteries,  which  raise 
it  a  little,  causing  it  to  form  three  folds  projecting  backwards,  confounded 
together  at  the  umbilical  ring,  but  separated  inferiorly.  It  is  then 
applied  against  the  posterior  surface  of  the  recti  muscles,  and  arrives 
at  the  upper  edge  of  the  ossa  pubis,  whence  it  is  directed  over  the 
summit  aud  posterior  region  of  the  bladder ;  there  it  presents  differ- 
ences, according  as  it  is  examined  in  the  male  or  in  the  female.  In 
the  former  it  invests  the  base  of  the  vesiculae  seminales,  and  is  reflected 
over  the  rectum,  forming  two  semilunar  folds,  separated  by  a  cul  de 
sac,  and  called  the  posterior  ligaments  of  the  bladder. 

Opposite  these  folds  and  their  separation,  the  peritoneum  is  applied 
superiorly  upon  the  anterior  surface  of  the  rectum ;  but  above,  it  also 
covers  its  lateral  surfaces,  and  constitutes  behind  it  the  mesorectum, 
the  upper  extremity  of  which  is  continuous  with  tiie  iliac  mesooohn. 

In  the  female,  the  peritoneum  passes  from  the  bladder  over  the 
vagina,  before  which  it  forms  two  semilunar  folds  and  an  intermediate 
cul  de  sac,  similar  to  those  which  in  the  male  occur  between  the 
rectum  and  bladder,  but  less  distinct.  It  then  invests  the  anterior 
surface,  the  upper  edge  and  posterior  surfiice  of  the  uterus,  and  a 
portion  of  the  corresponding  wall  of  the  vagina,  prolonging  itself  to 
the  right  and  left  to  form  the  broad  ligaments.  Thence  it  gains 
the  rectum,  and  presents  the  same  disposition  as  in  the  male.  The 
peritoneum  then  ascends  before  the  sacro-vertebral  articulation,  and 
unites  with  the  lamina  which  forms  the  mesentery. 

Laterally  the  peritoneum  is  at  first  seen  reflecting  itself  from  the 
walls  of  the  abdomen  over  each  iliac  fossa,  covering  part  of  the  iliacus 
and  psoas  muscles,  embracing  to  the  left  the  sigmoid  flexure  of  the 
colon  by  means  of  the  iliac  mesocolon,  and  to  the  right  the  caecum  and 
its  appendages  by  means  of  the  mesoccecum — a  process  of  peritoneum 
which  varies  in  length,  thus  giving  to  the  caecum  very  different 
relations  in  different  subjects.     Thence  it  ascends  forwards  behind 
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Pouparf  8  ligament,  forming  two  depressions  on  eadi  side,  called  the 
inguinal  fosse;  these  are  distinguished  into  mtemal  and  external. 
These  fosss  are  separated  from  each  other  hj  the  fold  of  the  mem- 
brane which  the  umbilical  artery  supports.  At  the  bottom  of  its 
summit,  which  is  directed  downwards  and  inwards,  the  peritoneum 
is  seen  to  dire  a  little  into  the  intenial  orifice  of  the  inguinal  canal. 
Posteriorly  the  peritoneum,  which  has  invested  the  iliac  fossK,  ascends 
and  is  continuous  with  the  lumbar  mesocola. 

The  epigastric  portion  of  the  peritoneum  is  of  great  extent  and 
yery  complex. 

1,  To  the  left,  it  invests  a  portion  of  the  diaphragm,  and  sinks  into 
the  most  retired  region  of  the  hypochondrium  as  far  as  the  vertebral 
column,  whence  it  is  successively  reflected  over  the  posterior  surface 
of  the  splenic  vessels,  the  posterior  half  of  the  inner  surface  of  the 
spleen,  its  outer  surfigtoe,  its  whole  circumference,  and  the  anterior  half 
of  its  inner  surface.  There  it  meets  the  splenic  vessels  a  second  time 
near  the  fissure  of  the  spleen,  passes  over  the  anterior  part,  gains  the 
cardiac  extremity  of  the  stomadi,  and  is  continued  into  the  anterior 
lamina  of  the  great  omentum.  These  lamins  of  the  peritoneum  of  which 
we  have  just  been  speaking,  and  which  are  comprised  between  the  spleen 
and  the  stomach,  are  called  gastrO'Splenic  omenta  by  many  authors. 

2,  In  the  middle,  the  peritoneum  leaves  the  diaphragm  before  its 
oesophageal  aperture,  arrives  upon  the  anterior  surface  of  the  stomach, 
passes  between  the  gastro-epiploio  vessels,  descends  to  near  the  cavity 
of  the  pelvis,  and  is  reflected  from  below  upwards  as  far  as  the  convex 
edge  of  the  arch  of  the  colon,  thus  contributing  to  the  formation  of 
the  great  omentum.  It  then  invests  the  inferior  surface  of  the  arch 
of  the  colon,  glides  beneath  the  pancreas  and  duodenum,  forming  the 
inferior  lamina  of  the  transverse  mesocolon,  and  ia  finally  continued 
into  one  of  the  lamina  of  the  mesentery. 

3,  To  the  right,  the  peritoneum  covers  a  less  extent  of  the  inferior 
surface  of  the  diaphragm.  Arrived  upon  the  posterior  edge  of  the 
liver,  it  is  reflected  upon  that  oi^an,  fonning  a  fold  which  has  been 
inappropriately  named  its  coronary  ligament  (ligamentum  hepatia 
ooronarium).  It  covers  its  whole  upper  sur&oe,  at  the  middle  of 
which  it  gives  rise  to  another  triangular  fold,  which  is  its  auspenaory 
ligament  (ligamentum  hepatia  auapenaorium).  This  fold  divides  the 
upper  surface  of  the  liver  into  two  unequal  parts,  corresponds  on  the 
other  hand  to  the  diaphragm,  and  is  continued  inferiorly  into  another 
fold,  named  thefalx  of  the  wnbilical  vein.  This  fold,  in  flict,  contains 
that  vein  in  its  sub^ance,  and  descends  anteriorly  and  to  the  left  as 
far  as  the  umbilicus.  The  right  lamina  of  the  so-called  suspensory 
ligament  of  the  liver  is  then  reflected  under  the  concave  surface  of  the 
great  lobe,  unites  with  the  rest  of  the  peritoneum  along  its  sharp  edge, 
covers  the  gall-bladder,  and  partially  forms  on  the  extreme  right  a  small 
fold  which  gains  the  diaphragm ;  this  fold  is  called  the  right  lateral 
or  triangular  ligament  of  the  liver  {ligamentum  hepatia  triangulare 
dextrvm).    This  same  lamina  leaves  the  gall-bladder  posteriorly,  and 
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■lips  before  the  daodenom  to  proceed  oyer  the  oolon.  The  left  laminA 
4b  in  like  manner  reflected  under  the  inferior  sar&oe  of  the  lefl  lobe, 
unites  upon  its  sharp  edge  with  that  which  covers  the  upper  sm&ce 
of  the  liver,  and  bends,  near  its  posterior  edge,  to  form  the  left  laterai 
or  triangular  ligament  of  the  lirer  (ligamentum  hepatis  triangulare 
simstrrtm),  and  the  anterior  lamina  of  the  hepatogastric  omentum, 
and  also  to  expand  over  the  anterior  surface  of  the  stomach. 

The  entrance  to  the  posterior  cavity  of  the  omentum  lies  immediately 
under  the  neck  of  the  gaU«bIadder,  where  a  triangular  aperture,  the  /oni- 
men  or  hiatus  of  Winshw,  will  be  found,  into  which  two  fingers  may 
easily  be  made  to  penetrate.  Through  this  aperture  there  is  seen  to 
dive,  superiorly,  the  lamina  of  the  peritoneum,  which  has  formed  the 
anterior  lamina  of  the  hepato^gastric  omentum;  thus  applied  upon  itself^ 
it  contains  in  its  duplicature  the  cystic  and  hepatic  ducts  and  ductus 
conununis  choledochus,  the  vena  porUe,  the  hepatic  and  pyloric  arteries, 
and  the  capsule  of  Glisson,  and,  nearer  to  the  cardia,  the  ooronaiy  artery 
of  the  stomach.  The  lamina  then  directs  itself  oyer  the  whole  pos- 
terior surface  of  the  stomach,  descends  behind  the  gastro-epiptoic 
vessels,  applies  itself  upon  the  portion  of  the  peritoneum  which  has 
embraced  die  spleen  and  the  anterior  sur&ce  of  the  stomadi,  arrives 
along  with  it  as  far  as  the  inferior  edge  of  the  great  omentum,  and 
afterwards  ascends  towards  the  convex  edge  of  tlw  arch  of  the  colon. 
It  then  leaves  this  first  lamina,  covers  the  upper  surface  of  the  colon, 
forming  the  upper  lamina  of  the  transverse  mesocolon,  and  passes 
above  the  pancreas  and  duodemun,  the  base  of  the  crura  of  the 
diaphragm,  the  vena  cava,  and  lobulus  Spigelii.  At  length  it  passes 
through  the  foramen  of  Winslow,  and  is  continued  over  the  concave 
sur&^  of  the  right  lobe  of  the  Uver.  In  following  this  course  the 
lamina  of  the  peritoneum  of  which  we  have  been  speaking  forms  the 
walls  of  a  large  ovoidal  cavity,  the  posterior  cavity  of  the  omentum. 

This  cavity,  which  has  no  other  issue  than  the  foramen  of  Winslow, 
is  formed  anteriorly  from  above  downwards  by  the  hepato-gastric  omen- 
tum, the  posterior  surface  of  the  stomach,  and  the  two  lunellse  of  the 
anterior  lamina  of  the  great  omentum.*  Postoriorly,  and  from  beneath 
upwards,  it  is  formed  by  the  two  lamellat  of  the  posterior  lamina  of 
the  great  omentum,  the  upper  surface  of  the  arch  of  the  colon,  the 
upper  lamina  of  the  transverse  mesocolon,  and  its  prolongation  towards 
the  lobulus  Spigelii.  To  prove  these  facts,  insert  the  nozxle  of  a 
bellows  into  the  foramen  of  Winslow,  and  distend  the  great  bag  of  the 
omentum  ;  this  will  generally  succeed  in  a  healthy  abdomen,  where 
the  omentum  has  not  been  handled ; — or,  make  an  incision  through  the 
anterior  lamina  of  the  great  omentum  coming  from  the  great  curva- 
ture of  the  stomach,  and,  poshing  the  hand  into  the  great  bag  of  the 
omentum  thus  laid  open,  the  student  may  satisfy  himself  of  the 
existence  of  that  layer  of  the  peritoneum  investing  Uie  posterior  sur^ 
face  of  the  stomach,  and  likewise  examine  the  course  of  the  superior 
lamina  of  the  transvene  mesocolon. 

•  Each  lamina  of  the  great  omentum  is  of  course  double. 
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7%e  organiaaHon  and  general  relations  of  the  peritoneum,^  The 
peritoneum  has  predaely  the  same  stractare  as  the  other  serooa  mem- 
branes whidi  we  have  already  exammed.  It  is  in  general  very  thin, 
althoagh  not  equally  so  in  all  its  parts.  Its  thickiiffls  is  greater  in 
the  loins  and  behind  the  anterior  wall  of  the  abdomen  than  anywhere 
else.  Upon  the  liver,  spleen,  stomach,  and  intestines,  and  especially 
in  the  omenta,  the  thinness  of  this  membrane  is  extreme.  Nor  is  its 
adhesion  to  the  organs  whidi  it  invests  uniform  in  all  parts.  It  is 
very  decided  upon  &  liver,  spleen,  and  intestines,  with  the  exception 
of  &e  duodenum,  but  is  much  less  so  upon  the  pancreas,  bladder, 
uterus,  and  vagina,  as  well  as  upon  the  <Uaphragm  and  the  walls  of 
the  abdomen ;  this  is  especially  remarkable  in  the  lumbar  regions  and 
before  the  kidneys.  In  general,  at  the  level  of  these  dlflferent  parts,  in 
the  excavation  of  the  pelvis,  the  peritoneum  has  beneath  it  a  great 
quantity  of  adipose  cellular  tissue.  It  also  contains  much  of  that 
subetanoe  in  the  different  folds  which  it  forms,  as  in  the  mesentery, 
mesocolon,  &c. 

The  student  may  now  examine  more  carefully  the  various  processes 
which  the  peritoneum  forms. 

The  hepatogastric  omentum  (pmenttan  minus)  is  a  fold  of  the  peri- 
toneum, extending  transversely  from  the  right  side  of  the  cardia  to  the 
corresponding  extremity  of  the  transverse  fissure  of  the  liver,  and, 
from  above  downwards,  from  the  inferior  sur&ce  of  the  diaphra^  to 
the  pylorus  and  duodenum.  It  is  under  it  that  the  foramen  of  Winslow 
occurs,  and  between  its  two  lamina  that  the  biliary  and  hepatic  vessels 
are  lodged.     It  contains,  in  general,  but  little  fint. 

TKe  great  omentum  (pmefUum  mqjus)  is  a  very  large  fold,  free  and 
floating  upon  the  convolutions  of  the  intestine.  U  is  irregularly 
quadrilateral,  and  commonly  longer  on  the  left  side  than  on  the  right. 
Its  base  is  attached  anteriorly  to  the  great  curvature  of  the  stomach, 
and  posteriorly  to  the  arch  of  the  colon.  Its  edges  are  continuous 
above,  the  one  with  the  colic  omentum,  the  other  with  the  gastro- 
splenic  omentum,  and,  further  down,  with  the  neighbouring  portions  of 
the  lumbar  mesocolon.  It  is  formed  of  two  lamiue,  each  composed  of 
two  lamellsB,  four  in  dl/the  one  superficial,  the  other  deep.  The  two 
lamelliB  of  the  anterior  lamina  leave  between  them  and  the  great  cur- 
vature of  the  stomach  a  triangular  space,  between  which  are  situated 
the  gastro-epiploic  arteries  aind  veins,  also  the  lonff  epiploic  arteries 
and  their  veins,  but  they  are  afterwards  confounded,  proceed  down- 
wards, and  then,  turning  upwards,  ascend  together  to  form  the  posterior 
lamina.  At  the  upper  part  of  this  latter  they  separate  again,  to 
embrace  the  arch  of  the  colon,  and  to  form  the  transverse  mesocolon. 
The  one  joins  the  mesentery,  the  other  ascends  towards  the  foramen  of 
Winslow.  There  is  found  in  the  substance  of  the  great  omentum  a 
laxve  quantity  of  vessels  (art.  enploica  and  their  accompanying  veins) 
and  fat,  the  Latter  being  generallv  dispersed  in  flakes. 

Colic  omentum. — ^This  is  a  fold  of  the  peritoneum  which  exists  only 
on  the  right  side,  and  is  placed  behind  the  great  omentum ;  it  nearly 
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fills  the  angle  formed  by  the  union  of  the  right  and  tnuurene  portions 
of  the  colon ;  sometimes  it  eitends  as  far  as  the  ocBcom,  or  towards  the 
spleen ;  its  two  lamina  are  separated  by  the  colic  arteries  and  veins. 

The  gattro-epienic  omentum  is  formed  by  the  peritonemn,  which, 
from  the  edges  of  the  fissore  of  the  spleen,  proceeds  over  the  cardiac 
extremity  of  the  stomach.  It  contains  in  its  substance  the  splenic 
vessels  and  the  vasa  breviora. 

Besides  the  omenta  the  peritoneum  forms  other  folds,  such  as  the 
mesentery,  the  mesocola,  the  mesorectum,  the  mesocoBcum,  the  broad 
ligaments  of  the  uterus,  the  suspensory  ligaments  of  the  liver,  the 
adipose  appendages  of  the  large  intestine,  &c. 

It  may  be  useful  for  the  student  to  dissect  most  of  these  processes 
of  the  peritoneum,  and  thus,  besides  acquiring  a  knowledge  of  their 
general  course,  extent,  and  connexions,  ascerteun  in  a  practical  way 
what  is  contained  between  their  folds.  Commence  with  the  dissection 
of  the  mesentery.  The  removal  of  one  layer  of  this  extensive  process, 
and  of  the  £it  which  may  be  present,  exposes  the  superior  mesenteric 
artery  and  its  branches,  the  corresponding  veins,  the  mesenteric  or 
lacteal  glands,  the  lacteal  vessels,  and  the  superior  mesenteric  plexus 
of  nerves:  these  parts  will  be  described  afterwards.  Next  dis- 
sect the  transverse  meeoooion.  By  laying  up  the  transverse  arch 
of  the  colon  over  the  edges  of  the  thorax,  it  will  be  seen  that  the 
transverse  mesocolon,  together  with  that  portion  of  the  large  intestine 
it  encloses,  forms  a  sort  of  partition  across  the  abdomen,  above  which 
will  be  found  the  stomach,  liver,  and  spleen,  and  below  it  the  small 
intestines,  &c.  Dissect  off  the  inferior  layer  of  the  transverse  meso- 
colon, and  expose  the  pancreas,  which  is  situated  between  its  layers 
and  across  the  snine.  The  ascending  layer  of  the  transverse  mesocolon 
may  be  seen  either  by  raising  up  the  stomach  after  the  bag  of  the 
omentum  has  been  opened  into,  or  by  tearing  through  the  smaller 
omentum.  The  course  of  these  layers  has  been  already  particularly 
described.  Finally,  upon  the  edges  of  the  large  intestines  there  are 
numerous  small  processes  of  thin  peritoneal  tunic :  these  are  called 
appenoUcee  epiphicce.  These  appendices  are  probably  analogous  to  the 
omenta,  whose  uses  are  unknown.  They  generally  contain  a  good 
deal  of  fiit. 

The  further  dissection  of  the  abdomen  may  be  proceeded  with  in  two 
ways — 

1.  If  the  dissector  be  already  acquainted  with  the  viscera,  he  ought 
next  to  proceed  with  the  dissection  of  the  arteries  and  nerves  of  the 
abdomen;  but,  2d,  if  this  be  not  the  case,  and  particularly  if  it  be  his 
first  dissection  of  the  abdomen,  his  attention  should  be  exclusively 
devoted  to  the  viscera.     These  oigans  are — 

1.  The  stomach,  duodenum,  jejunum,  ileum,  appendix  vermtformis, 
ccBCum,  ascending  or  right  colon,  transverse  arch,  and  desoending  or  left 
colon,  sigmoid  flexure  of  the  colon,  proper  rectum,  and  pouch  of  the 
rectum  :  these  last  are  pelvic  viscera. 

2.  Liver,  pancreas,  spleen. 
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3.  Supra^renal  capeoles,  kidneys,  and  nreten. 

4.  Diaphragm,  psoas  magous,  psoas  parvus,  quadraios  Imnborom, 
iliacus  intemus. 

5.  The  arteries,  yeins,  and  absorbent  vessels  within  Hiis  cavity. 
Lastly,  the  nerves  of  the  walls  and  of  the  viscera,  including  the 

anatomy  of  crural  and  inguinal  hernia. 

As  it  is  evident  that  a  great  multiplicity  of  important  ports  cannot 
be  dissected  upon  one  subject,  I  shall  first  consider  the  anatomy  of  those 
organs  and  muscles  the  consideration  of  which  must  precede  the  others, 
and  without  a  correct  knowledge  of  which  the  student  can  never  hope 
to  become  master  of  the  anatomy  of  the  arterial  and  nervous  systems, 
nor  of  the  surgical  anatomy  of  these  regions. 

Lay  up  the  transvene  arch  of  the  colon  over  the  edges  of  the 
thorax,  and  at  the  root  of  the  mesentery  will  be  found  the  termination 
of  the  duodenum  and  the  commencement  of  the  jejunum.  Place 
ligatures  above  and  below  the  section  of  the  gut,  and,  cutting  through 
the  mesentery  at  about  an  inch  from  the  intestine,  detadi  the  jehmum  and 
ileum  firom  liie  mesentery,  leaving,  however,  about  three  or  fotur  inches 
of  the  lower  end  of  the  ileum  in  connexion  with  the  colon  and  ccecum. 

The  most  convenient  way  of  exposing  and  dissecting  the  alimentaxy 
canal  (abdominal  portion)  is  to  commence  with  the  small  intestines ; 
but  if  the  thorax  has  been  already  opened  there  will  be  no  difficulty  in 
oommencing  with  the  stomach.  For  the  sake  of  system  I  shall  here 
describe  the  stomach. 

The  Stomach  {ventriculua)  is  a  conical,  elongated,  musculo-mem- 
branous  reservoir,  curved  from  before  backwards  and  from  below 
upwards  in  the  direction  of  its  length,  slightly  depressed  on  two 
opposite  sides,  continuous  on  the  one  lumd  with  the  oesophagus,  on 
the  other  with  the  duodenum,  situated  beneath  the  diaphragm,  between 
the  liver  and  the  spleen,  behind  the  left  asternal  ribs,  occupying,  at 
the  upper  part  of  the  abdomen,  the  epigastrium  and  a  portion  of  the 
left  hypochondrium.  Its  greatest  diameter  is  transverse;  the  small 
diameter  is  vertical,  gradually  diminishing  in  proceeding  from  the 
oesophagus  towards  ^e  duodenum.  Its  two  orifices  are  considerably 
contracted,  and  are  directed  upwards  and  backwards.  Its  direction 
is  nearly  transverse,  but  inclined  slightly  downwards,  to  the  right,  and 
forwards,  so  that  its  right  extremity  is  anterior  and  inferior  to  the 
left.  When  the  viscus  is  filled  with  food  this  obliquity  is  increased, 
and  the  stomach  approaches  the  vertical  direction. 

There  are  to  be  distinguished  in  the  stomach, — 1st,  an  external  or 
outer  sutBeux;  2d,  two  curvatures ;  3d,  two  extremities,  each  having  two 
orifices,  a  larger  to  the  left,  and  a  smaller  to  the  right;  and  lastly, 
an  internal  mucous  surface. 

1st.  The  external  surface  is  more  convex  anteriorly  than  posteriorly, 
turned  a  little  upwards  in  the  state  of  repletion,  corresponds  from 
riffht  to  left  to  the  left  lobe  of  the  liver,  to  the  diaphragm,  and  to  the 
false  ribs,  and  in  the  state  of  distention  only  to  the  anterior  wall  of 
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the  abdomen,  over  a  greater  or  leas  extent.    It  is  alwajs  inclined 
downwards  and  forwazds. 

Posteriorly  flat,  oblique  like  the  preceding,  but  of  less  extent  than 
it,  and  directed  downwards  when  tiie  oigan  is  full,  this  surfiioe  is 
always  entirely  concealed  in  the  posterior  cavity  of  the  omenta,  and 
is  in  connexion  with  the  transverse  mesocolon ;  sometimes  even  with 
the  arch  of  the  colon  and  the  duodenum.  These  two  surfaces  are 
of  a  whitish  colour;  smooth  and  polished,  continually  moistened,  and 
traversed  by  a  great  number  of  blood-vesseb. 

2d.  The  great  curvature  is  that  nuu^n  where  the  two  surfiuses  of 
the  stomach  meet  externally  downwards  and  forwards.  The  edge 
here  produced  is  convex,  and  extends  from  the  one  orifice  to  the 
other.  In  the  vicinity  of  the  spleen,  and  to  the  left,  its  convexity  is 
greater  than  elsewhere.  It  corresponds  to  the  transverse  mesocolon 
and  to  the  arch  of  the  colon.  It  is,  as  it  were,  lodged  in  a  separation 
of  the  lamellae  of  the  anterior  lamina  of  the  great  omentum,  so  that, 
in  the  empty  state,  the  peritoneum  is  not  exactly  applied  upon  it. 
It  is  to  this  space  that  the  right  and  left  gastro-epiploic  arteries,  and 
a  certain  number  of  lymphatic  glands  correspond.  To  the  right^  the 
great  curvature  of  the  stomach  forms  a  bend,  which  corresponcb  to 
an  internal  depression,  named  the  small  cul  de  sac.  To  the  left  it 
presents  a  conuderable  prominence,  named  the  tuberosity,  or  great 
cui  de  sac  of  the  stomach,  which,  placed  beneath  the  (Esophageal 
orifice,  is  prolonged  into  the  hypochondrium,  and  diverges  from  th« 
general  direction  of  the  viscus.  It  increases  its  length  in  a  decided 
manner,  and  corresponds  to  the  anterior  half  of  the  internal  suriaoe 
of  the  spleen,  with  which  it  is  connected  by  a  fold  of  the  peritoneum, 
lodging  the  vasa  brevia.  The  small  curwiture  is  concave,  and 
unites  the  two  sur&ces  of  the  stomach  above  and  behind.  It  cor- 
responds to  the  aorta,  the  great  fissure  and  lobulus  Spigelii  of  the 
liver,  and  extends  from  the  one  oritice  to  the  other,  without  pre- 
sentii^  either  dilatation  or  cul  de  sac,  on  which  account  its  dlmensicHit 
are  smaller  than  those  of  the  great  curvature.  But,  like  it  also,  it  is 
not  immediately  invested  by  the  peritoneum,  for  it  sinks  between  the 
two  lamins  of  the  hepato-gastric  omentum ;  the  coronary  artery  of 
the  stomach  courses  along  this  margin. 

3d.  The  cardia  (cardiac,  left,  or  CBSophageal  extremity  and  orifice) 
separates  the  two  curvatures  on  the  left  side,  and  is  placed  beneath 
the  diaphragm  and  above  the  large  extremity  of  the  stomach,  at  the 
union  of  the  right  two-thirds  and  the  left  third  of  that  viscus.  It  is 
there  that  the  cesophagus  terminates.  It  is  surrounded  by  a  circle 
formed  by  the  coronary  artery  and  vein,  and  by  the  extremities  of  the 
(esophagi  cords  of  the  pneumo-gastric  nerves.  It  is  also  in  relation 
with  a  part  of  the  left  lobe  and  lobulus  Spigelii  of  the  liver,  and  with 
the  corresponding  anterior  side  of  the  vertebral  column. 

The  pylorus  {pyloric,  right,  or  intestinal  extremity  and  orifice)  is 
situated  in  the  epigastrium,  lower  and  more  anteriorly  than  the  cardiac 
orifice ;  it  terminates  the  stomach  to  the  right,  forming  the  summit 
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of  the  coDe  represented  by  that  viscus ;  here  the  stomadi  oommanicateil 
with  the  duodenum.  Placed  in  the  direction  of  the  two  conres  at 
once,  it  commences  hj  a  funnel-shaped  expansion,  and  terminates 
abruptly  by  a  circular  contraction.  It  generally  ascends  backwards 
and  a  little  to  the  right,  as  far  as  the  union  of  the  two  fissures  of  the 
liver.  It  corresponds  abore  and  in  front  to  the  liver,  below  and  behind  to 
the  pancreas,  posteriorly  directly  to  the  right  gastro-epiploic  artery,  and 
on  like  right  side  to  the  neck  of  the  gall-bladder.  It  is  often  coloured 
by  the  transudation  of  the  bile  through  the  walls  of  that  resenroir, 
and  is  surrounded  by  a  number  of  vascular  twigs  and  nervous  filaments. 

The  inUmal  (mucous)  surface  of  the  stomach  is  of  a  reddish  white 
colour,  having  a  marbled  appearance ;  it  is  lined  by  mucous  membrane, 
and  numerous  and  irregular  wrinkles  are  observed  npon  it  in  its 
empty  condition.  The  walls  of  the  stomach  are  formed  by  three 
superimposed  membranes — a  serous,  a  muscular,  and  a  mucous. 
There  also  enter  into  their  composition  cellular  tissue,  vessels,  and  nerves. 

The  serous  membrane  or  coat  is  formed  by  the  peritoneum,  and 
does  not  exist  along  the  curvatures  when  the  stomach  is  emply,  aa 
has  been  already  said.  There  results  from  this  disposition,  that  the 
stomach  in  the  state  of  vacuity  is  no  longer  covered  by  the  same 
portions  of  peritoneum  which  were  in  connexion  with  it  during  its 
distention,  for  it  is  then  prolonged  between  the  lamime  of  the  omenta. 
Its  peritoneal  tunic  is  white,  transparent,  smooth,  and  lubricated  ex- 
ternally by  a  serous  fluid ;  united  to  the  muscular  membrane  by  a 
cellular  tissue,  loose  on  the  ed^  of  the  stomach,  but  dense  in  the 
middle  part  of  its  two  surfaces,  where  there  is  an  intimate  adhesion. 

The  muacuktr  membrane  or  coat  is  thin,  and  differs  essentially  in 
this  respect  from  the  muscular  coat  of  the  pharynx  and  oBsophagqs. 
It  is  composed  of  fitsdculi  of  soft  whitish  fibres,  nevor  red,  placed 
beside  each  other,  and  running  in  three  different  directions. 

1st.  Some  of  these  fibres,  which  are  more  superficial,  axe  longi- 
tudincU.  Less  numerous  and  less  uniformly  diffusied  than  the  others, 
they  form  the  ccmtinuation  of  the  external  muscular  layer  of  the 
oesophngus ;  the  principal  fasciculi  form  a  bundle  which  runs  along 
the  smcdl  curvature  as  far  as  the  pylorus ;  another  bundle  descends 
on  the  great  cul  de  sac,  and  is  prolonged  in  the  direction  of  the  great 
curvature;  those  which  are  expend^  over  the  two  surfaces  of  the 
stomach  are  shorter  and  irregularly  disposed;  some  of  these  latter 
collect  into  two  small  bands,  the  one  before,  the  other  behind,  which 
arrive  at  the  pylorus  after  a  course  of  about  an  inch. 

2d.  The  fibres  of  the  second  Idnd,  lying  immediately  under  the 
former,  are  drouiar,  and  belong  peculiarly  to  the  stomach;  they 
appear  to  have  no  connexion  with  those  of  the  oesophagus.  Leas 
numerous  at  the  cardia  than  on  the  rest  of  the  stomach,  especially 
at  the  middle,  and  running  parallel  to  each  other,  they  never  entirely 
encircle  the  stomach. 

3d.  The  fibres  of  the  third  kind  are  obliijue ;  constitute  two  broad 
bands,  one  extending  from  the  left  side  of  the  cardia  over  the  two 
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surfaces  of  the  Rtomach,  the  other  prolonged  from  the  light  side  of 
the  cardia  over  the  great  extremity,  where  it  seems  to  replace  the 
circular  fibres,  which  occur  there  only  in  small  numbers. 

A  layer  of  dense  and  close  filamentous  cellular  tissue  unites  the  mus- 
cular to  the  mucous  membrane ;  this  the  older  writers  improperly 
named  the  nervous  coat.    Cuvier  called  it  the  vascular. 

The  mucous  membrane  or  coat  is  soft,  spongy,  of  a  reddish  white 
colour,  having  a  marbled  appearance,  continually  moistened  with  an 
abundant  inodorous  viscid  fluid;  it  presents  numerous  and  purely 
accidental  irregular  wrinkles  when  the  stomach  is  empty.  When 
examined  with  a  lens,  especially  at  some  distance  from  the  orifices,  it 
is  found  to  be  perforated  with  a  multitude  of  holes  disposed  pretty 
regularly  in  quincuncial  order,  not  more  than  a  fiilh  of  a  line  in 
diameter,  separated  from  one  another  by  partitions,  thus  constitut- 
ing a  kind  of  reticular  warp,  the  tissue  of  which  recurs  between 
the  folds  of  the  mucous  membrane  of  the  duodenum  and  around 
Beyer's  glands  or  follicles.  It  does  not  at  first  sight  appear  to  be  a 
continuation  of  the  inner  membrane  of  the  cesophagus,  there  being  an 
apparent  line  of  demarcation  perceived  between  the  two  membranes, 
caused  by  the  seemingly  abrupt  termination  of  the  epithelium  or 
epidermis  of  the  mucous  membrane  of  tlie  oesophagus.  Microscopic 
observers,  howevor,  are  now  generally  agreed  that  a  fine  epithelium 
invests  the  interior  of  the  stomach  at  all  points.  The  reticular  surface 
just  described  has  long  been  known.  By  the  application  of  higher 
glasses  it  would  appear  that  this  appearance  is  connected  with  little 
depressions  or  cells  of  a  polygonal  figure;  at  the  bottom  of  these  cells 
or  pits  there  are  appearances  of  a  number  of  minute  tubes  opening  upon 
the  surface  of  the  stomach.  If  such  tubes  exist,  they  represent,  on  a 
small  scale,  the  distinctly  visible  layer  of  tubes  perpendicular  to  the 
cellular  tunic  they  rest  on,  described  by  me  in  1821-22  in  the  stomach 
of  the  cetaoea,  more  especially  in  that  of  the  porpoise.  This  layer 
had  been  noticed  by  Camper  and  Cuvier ;  but  the  latter  anatomist 
considered  it  to  be  muscular.  Dr.  Brewster,  who  examined  this  tubular 
structure  at  my  request,  confirmed  the  view  I  had  adopted  respecting 
the  nature  of  this  layer.*  The  use  of  this  layer  has  not  been  determined ; 
it  is  probably  a  secreting  organ.  The  longitudinal  folds  which  the 
mucous  layer  of  the  oesopha^s  forms  terminate  at  the  cardia  by  ao 
many  mamillse  or  tubercles.  The  mucous  membrane  of  the  stonoach 
is  thicker  than  that  of  the  oesophagus,  neither  having  villosities. 
Between  the  muscular  and  mucous  coats  of  the  stomach,  and  along 
the  two  curvatures  only,  are  observed  mucous  follicles  of  small  size, 
opening  on  the  inside  of  the  viscus  by  sunk,  and  not  veiy  apparent 
orifices.  They  are  commonly  called  Brunner's  glands^  from  the  name 
of  the  anatomist  who  first  described  them.  At  the  place  where  th« 
pylorus  presents  the  least  width,  there  occurs  internally  a  circular 
rim,  flattened  and  perpendicular  to  the  walls  of  the  orifice;  it  has 

*  See  Transactions  of  the  Royal  Society  of  Edinboii^.  My  opinion  was,  that 
it  was  a  tabular,  glandular  layer ;  not  moacular. 
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been  improperly  called  the  valve  of  thepyhrua;  it  is  merely  a  repli- 
cation of  the  miucalar  and  mucous  coats  of  the  stomach,  correspond- 
ing by  one  of  its  surfaces  to  the  cavity  of  that  viscus,  and  by  the 
other  to  that  of  the  duodenum,  the  small  drcumferenoe  of  which  is 
thin,  free,  and  floating,  so  as  to  circumscribe  a  narrow  aperture  by 
which  the  contents  of  the  stomach  pass  into  the  intestines.  But  its 
great  circumference  is  formed  by  a  particular  fibrous  ring,  of  a  solid 
texture  and  white  colour,  placed  between  the  two  forementioned  mem- 
branes.    This  ring  is  the  pyloric  muscle  of  some  authors. 

The  arteries  of  the  stomach  are  numerous  and  large,  compared  with 
the  volume  of  the  organ  and  the  thickness  of  its  walk.  They  come  from 
the  two  gastro-epiploic,  the  pyloric,  the  coronary,  and  the  splenic  arte- 
ries. They  creep  at  first  in  ^e  cellular  tissue  between  the  peritoneal 
and  muscular  coats,  but  their  secondary  divisions  pass  through  the 
latter,  and  their  ultimate  ramifications  form  a  very  delicate  network  in 
the  substance  of  the  mucous  membrane.  These  arteries  are  extremely 
flexuous,  on  account  of  the  changes  of  volume  to  which  the  stomach  is 
exposed.  The  veins  of  the  stomach  bear  the  same  name  and  follow 
the  same  course  as  the  arteries.  They  pour  their  blood  into  the  trunk 
of  the  vena  porta,  or  into  one  of  its  principal  branches.  Like  the 
arteries,  they  anastomose  with  each  other  a  great  number  of  times.  The 
lymphatic  vessels  of  the  stomach  arise  from  its  inner  and  outer  surfaces, 
and  present  for  the  most  part  their  principal  trunks  under  the  peri- 
toneum ;  they  may  be  referred  to  three  orders ;  they  go  particularly  to 
the  glands  placed  along  the  two  curvaturvs.  The  nerves  of  the 
stomach  come  from  the  pneumo-gasuic  nerves  and  trom  the  three 
divisions  of  the  ooeliac  plexus. 

The  Duodenum  ( Ventriculta  succenturiaitta)  immediately  suc- 
ceeds to  the  stomach.  It  is  less  voluminous  than  that  oram,  but 
has  a  greater  diameter  than  the  small  intestine,  properly  so  cimed,  and 
is  susceptible  of  great  dilatation.  It  occupies  the  deep  middle  part  of 
the  abdomen,  where  it  is  concealed  by  the  transverse  mesocolon  or  by 
the  stomach.  The  direction  of  the  duodenum  is  such  that  it  may  be 
divided  into  three  portions. 

The  first,  which  is  about  two  inches  long,  oonunenoes  at  the  valve 
of  the  pylorus,  proceeds  horizontally  backwards  and  to  the  right,  and 
ends  near  the  neck  of  the  sail-bladder,  uniting  angularly  with  the 
$eoond,  which  has  a  variable  length,  and  which  descends  vertically  and 
a  little  to  the  left,  as  far  as  the  third  lumbar  vertebra. 

The  third  portion  is  directly  continuous  with  the  second,  with  which 
it  does  not  form  an  angle ;  it  proceeds  transversely  to  the  left,  before 
the  vertebral  colmnn,  and  ends  by  being  directed  upwards  and  for- 
wards toward  the  upper  extremity  of  the  mesentery,  above  the  superior 
mesenteric  vessels,  which  cross  its  direction,  and  are  embraced  by 
curve  which  it  forms  for  them. 

The  first  portion  is  covered,  in  the  greater  part  of  its  extent,  by  the 
peritoneum,  and  is  in  connexion  with  tiie  hepato-gastric  omentum. 
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The  aeamd  has  no  other  connexion  with  the  peritoneum  than  that 
of  being  covered  hj  the  upper  lamina  of  the  tnuunrerse  mesocolon. 

The  third  is  contained  between  the  two  lamina  of  that  fold.  From 
this  disposition  the  duodenum  forms  a  semicircle,  whidi  circumscribes  the 
head  of  the  pancreas,  and  has  its  concavity  to  the  left  and  its  convexity  to 
the  right;  it  only  appears  to  be  kept  in  a  fixed  position  in  its  inferior  two- 
thirds.  The  relations  of  the  duodenum  to  the  neighbouring  oigans  are 
the  following : — Above^  it  corresponds  to  the  liver  and  part  of  the 
neck  of  the  ^1-bladder;  beUw,  it  is  limited  by  the  inferior  lamina  of 
the  transverse  mesocolon;  anteriorly ,  it  is  covered  by  the  superior 
lamina  of  tliis  fold  inferiorly,  and  by  the  stomach  and  right  extremity 
of  the  arch  of  the  colon  above;  posteriorly ^  it  is  applied  upon  the 
anterior  and  right  side  of  the  vertebral  column,  the  right  kidney,  the 
vena  cava  inferior,  the  aorta,  and  the  right  pillar  of  Uie  diaphragm. 
By  its  whole  inner  side  it  embraces  the  pancreas,  from  which  it  ia 
separated  below  by  the  superior  mesenteric  vessels.  Its  outer  side  is 
immersed  in  the  sub-peritoneal  cellular  tissue,  between  the  right 
kidney  and  the  ascending  portion  of  the  colon. 

The  inner  surface  of  the  duodenum  is  mucous  like  that  of  the 
stomach.  There  is  seen  upon  it  a  multitude  of  circular  folds,  which 
differ  in  their  configuration  and  are  close  to  each  othor ;  these  are  the 
valmUcB  oonniventes ;  they  are  formed  by  the  mucous  membrane,  and 
their  existence  is  constant  in  all  states  of  the  duodenum ;  they  project 
three  or  four  lines  into  its  cavity ;  some  of  them  are  oblique  and  croes 
each  other,  or  run  into  those  next  them;  their  length  is  not  the 
same  in  all :  they  never  form  entire  circles,  only  representing  ardies 
which  embrace  the  half,  two-thirds,  or  three-fourths  of  the  intestine ; 
their  pointed  extremities  advance  unequally  beyond  each  other;  their 
breadth  varies  as  much  as  their  length.  The  use  assigned  to  them  is 
that  of  retarding  the  progress  of  the  alimentary  substances  for  the 
purpose  of  favouring  the  absorption  of  the  chyle.  The  reticular  tissue 
which  we  pointed  out  on  the  inner  surface  of  the  stomach,  shows  itself 
inr  the  bottom  of  the  grooves  by  which  they  are  separated.  There  is 
also  observed  in  the  interior  of  the  duodenum,  at  the  point  of  union  of 
the  second  and  third  curvatures,  a  small  tubercle,  at  the  summit  of 
which  are  seen  the  united  or  isolated  orifices  of  the  biliary  and 
pancreatic  ducts.  At  its  lower  part  the  duodenum  is  continuous  with 
the  small  intestine,  without  any  very  distinct  line  of  demarcation  being 
observed.  The  duodenum  is  not,  like  the  stomach,  invested  with  a 
serous  membrane,  the  peritoneum  being  only  applied  upon  it  in  a 
small  portion  of  its  extent ;  it  is  to  this  deficiency  of  the  peritoneal 
coat  that  the  intestine  owes  the  fiiculty  of  dilating,  under  certain  cir- 
cumstances, to  such  a  degree  as  almost  to  equal  tiie  stomach. 

The  muscuiar  membrane  or  coat  is  thick ;  all  its  fibres  are  transverse 
or  circular,  and  have  a  great  similarity  to  those  of  the  stomach. 

The  mucous  membrane  or  coat  is  reddish,  soft,  spongy,  villous,  and 
as  if  downy ;  the  valvulse  conniventes  are  formed  from  its  redupli- 
cation; it  possesses  all  the  characters  of  the  internal  membrane  of 
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the  stomach  and  u  truly  oontinnous  with  it.  Between  it  and  the 
preceding  coat  there  is  observed  a  quantity  of  flattened  mucous  fol- 
licles, the  orifices  of  which  are  more  visible  than  in  the  stomach.  The 
arteries  of  the  duodenum  are  very  numerous,  and  come  from  the 
superior  mesenteric,  pyloric,  pancreatic,  and  gastro-epiploic  arteries. 
Its  veins  correspond  to  the  arteries.  Its  lactnls  and  lymphatics  go 
to  the  glands  situated  above  the  pancreas.  Its  nerves  come  from  the 
solar  plexus. 

The  SMALL  Intestine. — The  small  intestine  {Intestimim  tenu8\  in 
which  the  duodenum  terminates,  is  the  longest  portion  of  the  digestive 
canal.  It  fonns  a  general  great  curve,  of  which  the  concavity  is  con- 
nected with  the  mesentery,  while  the  convexity  is  free  and  floating : 
and  it  is  moreover  folded  upon  itself  in  different  directions  a  great 
number  of  times,  producing  the  eowoolutioiu.  All  these  convolutions, 
of  which  the  convexity  is  directed  forwards,  and  whose  concavity  faces 
backwards  towards  the  vertebral  column,  are  placed  close  together* 
and  constitute  a  considerable  mass,  occupying,  in  the  abdomen,  the 
umbilical  and  hypogastric  regions,  a  portion  of  the  lumbar  and  iliac 
regions,  as  well  as  of  the  excavation  of  the  pelvis.  This  mass  is 
circumscribed  on  all  sides  by  the  large  intestines,  that  is  to  say, 
superiorly,  by  the  transverse  mesocolon  and  arch  of  the  colon,  which 
separate  it  from  the  stomach,  the  pancreas,  the  liver,  and  the  spleen; 
to  the  right,  by  the  ccecum  and  ascending  colon ;  to  the  left,  by  the 
descending  colon  and  the  sigmoid  flexure.  The  small  intestine  com- 
mences under  the  superior  mesenteric  vessels,  on  the  left  side  of  the 
transverse  mesocolon,  and  terminates  in  the  right  iliac  region,  where  it 
opens  into  the  laige  intestine.  There  results  from  this  that  its  general 
direction  is  inclined  from  above  downwards  and  from  left  to  right. 
Its  length  is  about  four  times  the  length  of  the  body :  anatomists  &ve 
divided  it  into  two  portions,  although  they  have  failed  to  assign  fixed  and 
distinct  limits  to  each  of  them.  The  upper  is  tuaneAjejwwmj  on  account 
of  its  being  conunonly  found  empty;  the  other  is  called  the  ileum. 

The  jejunum  occupies  the  upper  two-fifths  of  the  small  intestine, 
and  the  ileum  the  rest  of  its  extent.  The  division  is  arbitrary,  and  haa 
no  sufficient  foundation.  A  projection  called  a  diverticulum,  com- 
posed of  the  same  tunics  as  the  intestine,  and  communicating  witii  it, 
is  occasionally  found  upon  the  small  intestine :  it  has  been  supposed 
by  M.  Meckel  to  be  the  remains  of  the  vesicula  umbilicalis  of  the 
foetus,  and  by  its  presence  marks  a  distinction  in  the  canal  above  and 
below  it ;  I  concur  in  this  opinion. 

This  intestine  has  a  smaller  calibre  than  that  of  the  other 
parts  of  the  digestive  canal;  it  is  wider  above  than  below.  Its 
outer  surface  is  smooth,  excepting  on  its  posterior  edge,  where  it 
is  destitute  of  peritoneum,  and  lodged  between  the  two  laminie  of 
the  mesentery;  its  inner  surface  has  the  same  appearance  as  the 
duodenum.  There  are  seen  upon  it  numerous  villosities  disposed  in 
the  form  of  more  or  less  prominent  fringes,  and  extremely  laige  val- 
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Tube  conniveiites.  But  the  latter  are  more  numerons  the  nearer  the 
inteBtine  is  to  the  daodenam,  and  diminish  progressively  towards  the 
ooecom.  To  display  this  inner  surface,  or  mucous  membrane,  requires 
merely  that  a  few  inches  of  the  intestine  be  laid  open  at  each  end  in 
order  to  contrast  the  appearance.  The  peritoneum  covers  the  entire 
external  surface  of  the  small  intestine,  excepting  at  the  posterior  edge, 
where  it  is  reflected  to  be  prolonged  backwards  by  two  laminae 
constituting  the  m^entery,  which  leave  between  them  and  the 
intestine,  at  the  moment  of  their  coming  together,  a  triangular  space 
similar  to  that  prevailing  along  the  curvatures  of  the  stomach ;  in 
this  space  the  intestine  does  not  adhere  to  the  peritoneum,  a  circum- 
stance favourable  to  its  dilatation.  To  display  the  anatomv  of  the 
peritoneal  tunic  of  the  intestine,  it  is  only  necessary  to  distend  the  gut 
with  air. 

The  muscular  membrane  or  coat  is  shown  by  stripping  the  peri- 
toneal from  off  a  portion  of  the  intestine  previously  distended  with 
air ;  the  superficial  fibres  are  longitudinal,  thin,  not  numerous,  and 
collected  especially  along  the  convex  edge  of  the  intestine ;  they  do  not 
run  along  its  whole  extent,  but  are  interrupted  from  space  to  space, 
and  seem  composed  of  shorter  fibres  whose  extremities  are  interlaced 
with  each  other :  the  deep  fibres  form  a  more  distinct  layer ;  they  are 
curved  in  the  transverse  direction  of  the  intestine ;  but  some  of  them 
pass  entirely  round  it,  being  interrupted  like  the  longitudinal.  The 
muscular  membrane  is  connected  with  the  peritoneum  by  means  of  a 
layer  of  cellular  tissue,  thin,  and  loose  on  the  side  next  the  mesen- 
tery. It  is  separated  from  tlie  mucous  membrane  by  another  layer 
of  more  dense  and  compact  cellular  tissue,  the  nervous  coat  of  the 
older  anatomists. 

The  nervous,  cellular,  or  vascular  tunic  may  be  examined  either  tnm 
within  or  frt)m  without.  If  from  without,  scrape  off  the  peritoneal 
and  muscular  tunics ;  this  will  show  the  density  and  strength  of  the 
cellular  tunic :  if  from  within,  evert  a  portion  of  the  small  intestine, 
turning  it  inside  out,  enclose  it  in  ligatures,  and  distend  it  with  air, 
so  that  the  cellular  tunic  may  be  entirely  filled  with  it.  If  this  portion 
of  the  intestine  be  thus  dried,  and  afterwards  cut  across,  it  will  give 
a  very  good  idea  of  the  cellular  timic. 

The  mucous  membnme  or  coat  is  whitish  and  thicker  than  that  of 
the  stomach.  It  is  covered  everjrwhere  with  a  thin  epithelium  of  the 
columnar  or  cylindrical  kind.  The  valvulvse  conniventes  are  formed  by 
the  mucous  layer  being  folded  upon  itself.  These  crescent-shaped  folds 
of  the  mucous  membrane  commence  about  an  inch  beyond  the  pylorus, 
and,  afler  beii^  very  numerous  in  the  duodenum  and  jejunum,  be- 
come rarer  in  the  ileum  ;  they  finally  disappear  before  that  bowel  tennis 
nates.  Its  villosities  are  thin,  flexible,  and  collected  into  pellets. 
On  examining  them  with  the  microscope,  it  has  been  thought  that 
each  terminates  by  an  oval  ampulla  perforated  by  a  small  hole, 
which  Lieberkuhn  considers  as  the  entrance  of  a  lacteal  vessel ;  but 
later  observers  deny  that  any  lacteal  or  other  apertures  exist.    The 
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crypts  of  Lieberknhn  are  the  smallest  of  the  glandohu*  stmctores;  they 
are  found  in  every  part  of  the  small  intestine. 

The  glandols  solitaris  have  been  carefully  examined  by  Boehm ; 
they  resemble  Peyer's  glands,  but  are  not  disposed  in  clusters.  They 
exist  in  all  parts  of  the  small  intestine. 

The  walls  of  this  ampulla  are  lined  with  a  net-work  of  arteries  and 
veins;  intervals  which  exist  between  these  villosities  are  furnished 
with  mucous  follicles,  designated  by  the  name  of  glands  of  Brunn,  which 
form  slight  prominences  on  the  Inside  of  the  intestine ;  they  are  more 
numerous  on  the  side  next  the  mesentery  than  anywhere  else ;  their  form 
is  round  or  oval.  In  addition  to  these  mucous  follicles,  which  Brunn 
considered  as  most  abundant  in  the  duodenum,  other  small  glandu- 
lar-looking bodies  are  found  upon  the  mucous  surface  in  various 
parts  of  the  small  and  even  of  the  large  intestine.  They  were  perhaps 
first  described  by  Peyer,  and,  as  they  are  collected  in  considerable  num- 
bers, and  have  a  distinct  oval  shape,  they  have  of  late  been  known  by 
the  name  of  Feyer's  Patches,  They  are  in  general  easily  found  by 
holding  up  the  intestine  between  the  eye  and  the  light.  In  many 
animals  they  are  much  more  extended  than  in  man,  as  in  the  kanga- 
roo, &c.  The  arteries  of  the  small  intestine  come  from  the  convexity 
of  the  terminating  branch  of  the  superior  mesenteric  artery.  Its  veins 
join  tiie  vena  ports.  Its  lacteals,  which  are  more  numerous  above 
than  below,  end  in  the  glands  of  the  mesentery.  Besides  the  lacteals 
it  has  numeroiis  absorbent  vessels  connected  especially  with  its  serous 
coat.     Its  nerves  arise  from  the  superior  mesenteric  plexus. 

The  large  intestines  {Intestinum  crassum), — Having  thus  exa- 
mined the  anatomy  of  the  small  intestines,  proceed  with  the  larger. 
Remove  them  cautiously  from  the  body,  in  the  same  way  as  the 
small,  cutting  through,  close  to  the  intestine,  the  various  mesocola 
connecting  them  to  the  walls  of  the  abdomen  and  to  the  stomach, 
&c. ;  throw  a  ligature  around  the  top  of  the  rectum,  and  leave  it  in 
the  pelvis  for  ^ture  examination.  The  portion  of  intestine  thus 
removed  consists  of — Ist,  a  small  part  of  the  ileum;  2d,  the  ap- 
pendix venniformis ;  3d,  the  ccecum ;  4th,  the  ascending  colon ;  5th, 
the  transverse  arch;  6th,  the  descending  colon;  7th,  the  sigmoid 
flexure  of  the  colon.  The  mode  of  examining  the  lai^  intestine  is 
generally  similar  to  what  has  been  recommended  for  the  investigation 
of  the  small.  The  following  are  most  of  the  anatomical  Acts : — The 
small  intestine,  after  diminishing  in  calibre,  enters  the  large  intestine 
upon  its  left  side ;  the  peritoneal  tunic  binds  down  this  gut  in  a  re- 
markable way  to  the  large  intestine,  and  it  is  this  chiefly  which  gives 
rise  to  a  valve  (ileo-colic  and  ileo-ccecal  valve),  to  be  aflerwards  de- 
scribed. To  satisfy  himself  of  this,  let  the  dissector  cut  through 
the  peritoneal  tunic  above  and  below  the  entrance  of  the  small  into  we 
large  intestine,  and  cautiously  dissect  through  the  close  cellular  sub- 
stance connecting  the  termination  of  the  small  intestine  to  the  ccecum 
and  colon.  If  ^is  dissection  be  continued  far  enough,  the  valve  will 
afterwards  be  found  nearly  destroyed,  thus  proving  the  mechanism  of 
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id  rormation.  Diatend  tlie  Urge  inttititie  with  nir,  enclMing  Tsrioni 
parU  witli  ligatnrcfl,  and  commeDcfi  with  the  appfndit  xrmifonnit, 
Thia  appenditiA  ^e  smallnt  part  of  the  lar^  iot^atinff,  andisUie  com- 
mcDceineiit  of  it;  it  is  present  in  man,  and  in  only  a  few  aninuJa. 
Evea  Mor^igui  miitook  the  cacum  of  the  dog  for  the  appendix  ttrmi- 
formis,  an  aijan  which  that  animal  hu  not. 

The  appendix  TeimifonniiiiLsimilarto  the  mt  of  lh«  oEcnni  in  lU 
■tructnre  ;  ila  Sabj  coat  i>  thick,  and  (onned  of  longitodinal  tibrei. 
Three  bands  of  the  JnteetiDe  aeem  to  come  fnyta  it,  of  which  we  ihaJl 
speai  prewntly;  it  communicatei  with  the  ciBcuai  by  an  orifice  which 
allowi  air  readily  to  enter,  but  not  to  escape  so  easily.  The  mucaua 
membrane,  at  ils  orifice,  fonns  a  aort  of  valvule.     The  appendix  is 


The  CcEon"  is  placed  between  the  end  of  the  aj , 
and  the  colon,  in  the  right  iliac  fossa.  Its  Tnlame  ia  often  triple  that 
of  the  small  intestine,  and  suTpassea  that  of  the  colon  or  rectum.  Its 
length  is  about  three  or  four  ftnger-breadtha,  and  no  other  limiti  an 
be  assigned  to  it,  to  distin^ish  it  from  the  colon,  than  the  tcrminttion 
of  the  small  intestine. 

lis   outer  turfaet  presenta  very  Fig.  ">.* 

large  bnlgings  irregularly  disposed,  .,„-  .     .. 

and  interrupted  in  three  places  by 


Ion 


1  of  thf  longitudinal  m 


J  by 


larfibres.  One  of  these  deprtaaions 
is  anterior,  the  other  two  are  pos- 
terior, but  one  is  turned  to  the  right, 
and  the  other  to  the  left.  In  i  la  in- 
terior (he  cucnm  is  lined  by  a  mu- 
cous membrane,  which  we  shall  sflei^ 
wsrds  describe.  It  presents  three 
longitudinal  prominences,  which 
correspond  to  the  three  eitemal 
deprrsslons  mentioned  abore,  and 
cellules  occupying  their  intcrrals, 
separated  by  transieise  folds,  and 
forming     external  ly     prominences 

which  we  haTB  also  mentioned.  Inferiorly  and  posteriorly  ia  seen  the  en- 
trance of  the  appendix  rermiformia,  which  is  always  iiw  and  open,  and 
a  little  widened.  To  the  left  are  the  oriJice  of  the  small  intestine,  and 
the  ileo-tolic  vahe  or  valcuie  of  BaiAiH.     This  Talre,  which  preients 


468  0BGAN8  OF  DI0E8TI0K. 

the  return  of  the  eicrementitioui  matterB  from  the  ocecum  into  the 
small  intestine,  is  elliptical,  broad,  sofl,  thick,  without  support,  and 
directed  transversely.  In  the  direction  of  its  great  diameter  it  is 
divided  by  a  slit  which  separates  it  into  two  lips  miited  at  their  extre- 
mities, adhering  to  the  intestine  by  their  convex  edge,  and  floating  in 
its  cavity  by  their  concave  edge.  Of  these  two  lips,  the  upper,  which 
is  narrower,  corresponds  above  to  the  colon,  and  below  to  the  small 
intestine ;  while  the  lower,  which  is  broader,  fiices  the  small  intestine 
above,  and  the  ocecum  below.  Their  extremities  unite  and  form  a  pro- 
minent  line  on  each  side,  which  terminates  insensibly  in  the  straight 
part  of  the  ccBcum.  These  rugas  were  called  by  Morgagni  the  frana  of 
the  valvule  of  Bauhin.  The  peritoneum  wholly  covers  the  inferior  por- 
tion  of  the  coecum,  and  invests  the  greater  part  of  it  above,  forming  its 
serous  coat.  It  passes  upon  the  widls  of  the  abdomen  without  in  gene- 
ral forming  any  fold.  Sometimes,  however,  a  more  or  less  dirtinct 
fold  is  observed,  to  which  the  name  meso-ooBcum  is  given. 

The  muscular  membrane  or  coat  is  composed  of  longitudinal  and  cir- 
cular fibres :  the  longitudinal  fibres  are  united  into  three  distinct  bands, 
and  are  shorter  than  the  intestine  itself,  causing  it  to  present  the  pro* 
minences  of  which  we  have  already  niade  mention.  These  fasciculi 
seem  to  arise  from  the  appendix  vermiformis,  and  on  cutting  them 
transversely  the  cacum  is  immediately  seen  to  elongate,  and  the  trans- 
verse folds  and  prominences  which  it  presented  entirely  disappear.  The 
circular  layer  forms  a  very  thin  coat  of  fibres  spread  over  the  general 
surface  of  the  intestine.  In  the  rectum  they  are  continuous  and  strong. 
The  layer  of  cellular  tissue  which  connects  this  membrane  with  the 
following  is  thicker  than  in  the  small  intestines,  but  in  other  respects 
presents  nothing  remarkable. 

The  mucofjis  membrane  or  coat  presents  villosities  much  less  appa- 
rent than  those  of  the  small  intestine,  and  no  valvulae  conniventes ;  it 
contains  a  greater  quantity  of  mucous  follicles,  but  they  are  isolated 
from  each  other.  Though  continuous  above  with  that  of  the  small 
intestine,  it  presents  many  peculiarities.  It  is  pale,  but  redder  in  the 
rectum  than  elsewhere.  It  has  no  valvuls  conniventes,  and  no  villi. 
According  to  Boehm,  who  has  examined  it  with  great  care,  its  surface 
is  marked  all  over  with  the  orifices  of  numerous  tubuli  resembling 
those  of  the  stomach  and  the  cr3rpt8  of  the  small  intestines.  Besides 
these  are  found  scattered  over  the  surface  of  the  whole  of  the  large  in- 
testine numerous  rounded  whitish  glandular  bodies.  These  are  follicu- 
lar recesses  or  crypts,  simple  in  their  structure.  They  are  most  abun- 
dant in  the  ccecum  and  its  appendage.  The  epithelium  of  the  large 
intestine  is  columnar. 

The  ileo-colic  valve  is  formed  by  tlie  mucous  coat  of  the  small 
intestine  and  the  cellular  coat  which  lines  it,  folded  upon  itself  in  such 
a  manner  as  to  project  into  the  caecum  before  being  continued  into  the 
same  membranes  of  that  intestine  and  of  the  colon.  There  resulta 
from  this  that  it  is  formed  of  four  mucous  laminse,  two  for  each  of  its 
lips,  and  that  in  their  interval  there  occurs  cellular  tissue.     But, 
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moreover,  there  is  obsArred  in  the  lower  lip  a  layer  of  strong  muscular 
fibres,  of  a  whitish  colour,  which  are  continuous  with  those  of  the 
small  intestine. 

The  Colon  extends  from  the  right  iliac  region  to  the  left,  between  the 
coecum  and  the  rectum,  with  which  it  is  continuous,  and  describes 
various  turns  which  have  caused  it  to  be  divided  into  four  portions. 

1 .  The  ascending  coUm  commences  at  the  caecum,  and  ascends  in  the 
right  lumbar  region,  vertically  and  a  little  backwards,  to  near  the  edge 
of  the  corresponding  false  ribe,  lying  upon  the  quadratns  lumborum 
and  kidney  of  the  right  side :  intemalhj,  connected  with  the  inferior 
lamina  of  the  transverse  mesocolon  and  the  r^ht  lamina  of  the 
mesentery ;  exiemaliyf  applied  against  the  walls  of  the  abdomen.  Its 
volume  does  not  mudi  exceed  that  of  the  small  intestine.  Its  mobib'ty 
is  not  great,  on  account  of  its  being  connected  with  the  kidney  and 
quadratus  lumborum  by  a  great  quantity  of  adipose  cellular  tissue. 
Sometimes,  however,  the  peritoneum  forms  for  it,  posteriorly,  a  more 
or  less  loose  fold  which  is  named  the  right  lumbar  meaocokm. 

2.  The  arch  of  the  colony  or  transverse  colon,  occupies  the  anterior 
and  inferior  r^on  of  the  epigastrium,  beneath  the  stomach,  above  the 
small  intestine,  behind  the  great  omentum,  aiul  before  the  transverse 
mesocolon. 

Its  upper  surface  is  free  and  smooth,  corresponding  to  the  liver  and 
the  great  curvature  of  the  stomach,  which  advances  more  or  less  upon 
it,  and  at  its  left  end  is  in  relation  with  the  spleen. 

Its  iover  surface^  which  is  also  smooth  and  poh'shed,  rests  upon  the 
mass  of  the  small  intestine. 

Its  anterior  edge,  which  is  convex,  gives  attachment  to  the  great 
omentum,  and  is  in  contact  with  the  walls  of  the  abdomen  ;  the  pos' 
terior  is  concave,  and  embraced  by  a  fold  of  the  peritoneum  named  the 
transverse  mesocolon. 

•S.  The  descending,  or  left  lumbar  colon,  commences  under  the 
spleen ;  it  is  placed  behind  the  small  intestine,  and  before  the  left 
kidney  and  quadratus  lumborum,  with  which  it  is  connected  by  cellular 
tissue,  or  by  a  fold  of  the  peritoneum  named  the  left  lumbar  mesocolon. 

4.  The  sijmoid  flexure  of  the  colon  is  very  mobile,  occupies  the 
deeper  part  of  the  left  iliac  fossa,  where  it  describes  a  double  curve  in 
the  form  of  the  letter  S,  whence  its  name.  It  commences  at  the  end 
of  the  left  lumbar  region,  and  terminates  at  the  upper  strait  of  the 
pelvis,  near  the  articulation  of  the  last  lumbar  vertebra  with  the 
sacnim.  It  is  surrounded  in  nearly  its  whole  drcumference  by  the 
peritoneum,  which  fixes  it  above  and  behind,  by  means  of  a  loose  fold, 
directed  obliquely  from  left  to  right,  named  iliac  mesocolon.  The 
colon  thus  describes  in  the  abdomen  a  circle  which  measures  nearly  its 
whole  circumference,  and  which  contains  the  convolutions  of  the  small 
intestine.  In  its  whole  extent,  the  colon,  like  the  OGecum,  presents 
interrupted  bulgings,  produced  by  three  longitudinal  muscular  bands; 
but  these  prominences,  which  are  not  so  large  as  in  the  ocBcum,  are 
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almost  obliterated  in  the  sigmoid  flexure.  It  also  presents  a  renr 
great  number  of  fatty  appendages,  owing  to  a  particular  fold  of  the 
peritoneum,  so  multiplied  in  its  ascending  and  descending  portions, 
that  they  seem  to  envelop  it  with  a  continuous  layer ;  there  are  fewer 
upon  the  arch,  and  scarcely  any  upon  the  sigmoid  flexure,  where  they 
are  also  much  less  voluminous.  In  its  interior  the  colon  presents  the 
same  disposition  as  the  caecum. 

The  peritoneum  forms  its  serous  coatt  after  having  enveloped  the 
intestine,  fixing  it  to  the  neighbouring  parta  -by  different  folds,  which 
take  their  name  from  the  portion  to  whidi  they  belong ;  the  largest  of 
these  folds  is  the  transverse  mesocolon,  which  proceeds  from  the  con- 
cave edge  of  the  arch  of  the  colon  which  it  supports,  and  forms  a 
horizontel  and  moveable  pai-tition,  which  separates  the  epigastric 
r^on  from  the  umbilical,  and  the  stomach,  liver,  and  spleen  from  the 
small  intestine.  It  is  broader  at  the  middle  than  at  its  two  extremities, 
and  has  a  nearly  semicircular  form.  It  is  composed  of  two  lamin», 
an  inferior  and  a  superior ;  the  former  is  continuous  with  the  mesen- 
tery; the  other  is  prolonged  into  the  posterior  cavity  of  the  peri- 
toneum, and  covers  a  part  of  the  duodenum.  In  the  interval  of  these 
two  laminffi  are  found  the  vessels  and  nerves  destined  for  the  arch  of 
the  colon,  together  with  a  great  number  of  lymphatic  glands.  Between 
them  and  the  concave  edge  of  the  intestine  there  is  observed  an  empty 
triangular  space,  similar  to  those  we  have  already  described  in  the 
stomach  and  small  intestine.  These  two  laminae,  after  uniting  upon 
the  colon,  give  rise  to  the  posterior  lamina  of  the  great  omentum. 

The  iliac  mesocolon  varies  much  with  respect  to  its  extmt,  and  is 
similar  to  the  other  folds  of  the  same  kind ;  it  is  broader  at  the  middle 
than  its  extremiti^;  it  is  continuous  above  with  the  descending  meso- 
colon, or  terminates  in  a  point  behind  the  colon,  and  inferiorly  is 
united  to  the  meso-rectum ;  it  also  contains  vessels,  nerves,  and  some 
lymphatic  glands. 

The  musctUar  and  nmcous  membranes  are  the  same  in  the  colon  as 
in  the  ccecum.  The  arteries  of  the  caecum,  of  the  ascending  colon,  and 
of  the  right  half  of  the  arch  of  the  colon,  are  furnished  by  the  superior 
mesenteric  ai'tery.  Those  of  the  other  parts  of  the  colon  come  from 
the  inferior  mesenteric.  The  veins  of  these  two  intestines  form  the 
two  meseraic  veins,  and  open  into  tlie  vena  ports.  It  is  doubtful  if 
any  lacteals  exist  in  the  mesocolon.  Its  nerves  are  furnished  by  the 
two  mesenteric  plexuses.  The  total  length  of  the  lai^  intei^tine  is 
about  seven  feet  in  a  man  of  ordinary  size.  It  forms  about  a  fiflh  of 
that  of  the  small  intestine.  In  conclusion :  tlie  structure  of  thjs  laige 
intestine  resembles  the  structure  of  tiie  small  intestine,  being  com- 
posed of  four  tuuicS)  viz.  the  serous,  muscular,  cellular,  and  mucous.. 

THE   RECTUM. 

The  rectum  succeeds  the  sigmoid  flexure  of  the  colon,  and  extends 
from  the  left  side  of  the  sacro-vertebral  articulation  to  the  summit  of 
the  coccyx,  where  it  opens  externally.     It  is  a  little  inclined  from 
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right  to  left  at  its  commencement,  but  afterwards  follows  the  median 
line  of  the  body  nearly  yertically,  but  accommodates  itself  to  the 
conre  of  the  sacrmn. 

As  it  descends,  it  expands  to  form  the  poach  of  the  rectnm,  which  in 
aged  persons  presents  a  considerable  dilatation.  At  times  it  is  ans-^ 
ceptible  of  great  dilatation.  Less  iroluminous  than  the  coecum  or 
colon,  it  does  not  present  those  irregular  bulgii^  and  distinct  muscu- 
lar bands,  which  form  so  remarkable  a  feature  in  the  colon  and  ooecum. 

Fixed  in  its  place  by  the  mesorectum,  its  relations  in  the  male  are 
with  the  prostate,  seminal  vesicles,  and  bladder;  in  the  female,  with 
the  yaeina  and  uterus.  The  connecting  medium  is  called  the  recto- 
vaginal septum.  Anteriorly  and  superiorly,  it  is  covered  by  the  peri- 
toneum in  both  sexes. 

Inferiorly,  it  is  in  contact  with,  and  supported  by,  the  levatores  ani 
on  each  side.  Much  cellular  substance  surrounds  the  rectum,  which 
moreover  receives  a  distinct  covering  from  the  pelvic  £ucia. 

Organisation  of  the  rectum. — 1.  The  serous  coat  is  partial  and  does 
not  extend  to  the  pouch  of  the  rectum ;  thus  the  lower  portion  of  the 
gut  is  entirely  free  from  any  connexion  with  the  peritoneum. 

2.  Muscular  tunic.  This  is  stronger  than  in  the  other  intestines, 
and  in  this  the  rectum  resembles  the  gullet.  It  is  composed  of  two  planes 
of  fibres,  a  superficial  and  a  deep,  of  which  the  former  are  longitudinal, 
the  latter  circular.  Inferiorly,  these  fleshy  fibres  form  a  distinct 
sphincter,  usually  called  the  deep  sphincter  of  the  anus. 

3.  Mucous  coat  or  membrane.  This  is  continuous  above  with  the 
mucons  membrane  of  the  sigmoid  flexure  of  the  colon ;  inferiorly  it 
passes  into  the  integuments  around  the  anus.  It  is  thicker,  redder,  and 
more  vascular  than  the  mucous  membrane  of  the  colon,  and  more 
abundantly  supplied  with  mucosities. 

No  intestine  receives  so  many  blood-vessels  as  the  rectum  in  pro- 
portion to  its  volume.  These  come  frt>m  the  inferior  mesenteric, 
hypogastric,  and  internal  pudic  arteries ;  they  are  called  the  superior, 
mkUUe,  and  inferior  hemorrhoidal  arteries.  Its  veins  proceed  partly 
to  the  hypogastric,  partly  to  the  inferior  meseraic.  The  nerves  come 
from  the  sciatic  and  hypogastric  plexuses. 

Lastiy ;  in  the  interior  of  the  rectum  there  exist  always  two  or  more 
folds  (shelf-like  projections  of  the  mucous  membrane),  projecting 
inwards  towards  the  interior  or  axis  of  the  bowel.  The  first,  which, 
however,  is  not  very  constant,  occurs  at  about  the  distance  of  an  inch 
or  less  from  the  anus ;  the  second  and  third  higher  up,  at  from  2A  to 
3  inches  from  the  same  aperture.  They  slightiy  overlap  each  other, 
and  serve  to  insulate,  as  it  were,  the  cavity  of  the  poudi  below  from 
tiiat  of  the  true  rectum  above. 

DEVELOPHENT  OF  THE  ALIMENTARY  CANAL. 

The  development  of  the  alimentary  canal  in  man  has  been  described 
chiefly  from  what  has  been  observed  to  prevail  in  the  chick.  This 
method  of  investigation  is  not  a  safe  one;  and  thus  the  statement  that 
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« in  mammalia  and  man  the  origin  of  the  alimentarj  canal  is  precuvlj 
similar"  most  be  received  with  due  caution  and  reservation.  Thai 
they  are  extremely  similar  may  be  freely  admitted. 

The  alimentaiy  canal  commences  in  the  mucous  layer  of  the 
blastoderm,  in  the  form  of  a  groove,  which  soon  becomes  a  tube  at 
each  end,  but  remains  open  iu  the  middle  on  the  ventral  aspect,  com- 
municating by  means  of  a  tube  (omphalo-enteric  or  vitelline  duct) 
with  the  vitelline  sac  This  duct  is  soon  obliterated,  and  the  vitelline 
sac  is  then  called  the  umbilical  vesicle,  connected  with  the  embryo  by 
a  slender  pedicle  containing  the  omphalo-mesenteric  vessels;  these 
structures  are  finally  atrophied. 

The  alimentary  canal  is  at  first  a  straight  tube  closed  at  each  end, 
placed  along  the  front  of  the  vertebral  column,  to  which  it  is  attached 
above  and  below,  and  in  the  middle  by  the  rudiment  of  the  mesentery. 
It  soon  thereafter  forms  a  bend  towards  the  middle,  but  remains 
straight  at  its  upper  and  lower  ends.  The  apex  of  the  bend  advances 
to  the  umbilicus,  where  it  is  connected  with  the  umbilical  vesicle  by 
the  pedicle  and  by  the  omphalo-mesenteric  vessels. 

A  slight  dilatation  marics  the  place  of  the  future  stomach ;  this 
divides  the  tube  into  an  upper  and  lower  portion.  From  the  upper  are 
gradually  developed  the  mouth,  tongue,  salivary  glands,  pharynx, 
urynx,  trachea  and  lungs,  and  <Esophagus.  This  tube  is  closed 
superiorly.  A  fissure  at  length  appears.  It  is  not  the  mouth  properly 
so  called,  but  the  part  out  of  which  the  mouth  and  lips  are  ultimately 
to  be  formed. 

At  first  the  stomach,  as  in  some  animals,  is  vertical ;  by-and-bye  this 
alters,  assuming  first  an  oblique,  and  next  a  tnmsverae  dLnection.  The 
liver,  pancreas,  and  spleen,  seem  attached  to  the  duodenum  as  appendages. 

The  portion  below  the  stomach  becomes  the  intestinal  canal.  As 
the  small  intestine  grows,  a  portion  protrudes  into  the  part  which  is 
afterwards  to  become  the  umbilical  cord,  for  the  abdominal  parietes 
are  open :  it  usually  retires  again  within  the  abdomen.  The  diver- 
ticulum, so  generally  found  at  one  point  of  the  intestine,  is  considered 
as  the  remains  of  the  vitelline  duct;  but  diverticula  are  found,  though 
clearly  differing  much  from  this  one,  at  other  points  of  the  canal.  The 
large  intestine  is  at  first  the  smaller.  The  various  segments  of  the 
intestine  gradually  assume  their  places,  so  that  about  the  fifth  or  sixth 
month  they  occupy  pretty  nearly  the  positions  they  do  in  the  adult. 
The  anus  does  not  exist  at  first,  but  appears  some  time  after  the  oral 
opening. 

At  first  the  intestinal  waUs  seem  composed  of  two  layers  only ;  the 
serous  is  formed  afterwards.  The  folds  found  in  the  intestine  of  the 
foetus  disappear,  and  are  replaced  by  others.  A  layer  of  epithelium  is 
easily  perceptible. 

INGUINAL  AND  CBUBAL  HERSl/E, 

1.  Anatomy  of  the  Inguinal  Canal. — ^A  portion  of  the  bowels 
just  described  occasionally  quit  the  cavity  of  the  abdomen  by  apertures 


IKGUINAXi  AND  CBUBAL  HERNIiE.  473 

which  are  either  accidental  or  natural.  The  disease  tfaua  oocasioned  is 
called  hernia,  or  rapture.  At  times  it  gires  rise  to  operations  requir- 
ing for  their  safe  performanoe  a  due  acquaintance  with  the  anatomy  of 
the  structures  through  which  the  protruded  part  has  passed. 

Of  the  various  kinds  of  hernia  the  most  ireqnent,  unquestionably, 
are  the  inguinal  and  the  crural ;  and  I  shall  confine  my  remarks  to 
these — or  rather  to  the  anatomy  of  the  openings  by  which  the  bowels 
escape  from  within  the  abdomen  in  these  two  kinds  of  hernia. 

1.  Anatomy  of  the  inguinal  canal.  If  the  abdominal  muscles  and 
fascia  transyersalis  be  directed  in  the  mode  already  described,  it  will 
be  easy  for  the  student  to  examine  the  relations  of  the  inguinal  canal 
and  its  occasional  contents. 

The  course  of  the  canal  is  from  above  downwards,  and  from  within 
outwards ;  its  limits  are  the  internal  and  external  abdominal  rings ; 
its  boundaries  are,  anteriorly,  the  tendon  of  the  external  oblique 
muscle;  inferiorly,  Poupart's  ligament  and  its  junction  with  the 
fascia  transversalis ;  posteriorly,  the  fascia  transversalis  and  a  small 
part  of  the  conjoined  tendons  of  the  internal  oblique  and  transversalis 
muscles ;  superiorly,  the  inferior  margins  of  these  same  muscles,  shut 
in  by  their  cellular  attachment  to  the  inner  surface  of  the  tendon  of  the 
external  oblique.  The  obliquity  of  the  canal  and  the  want  of  coinci- 
dence between  the  abdominal  rii^  contribute,  no  doubt,  to  render 
hernia  less  frequent  than  it  otherwise  would  be. 

As  the  abdominal  rings  are  larger  in  man  than  in  woman,  inguinid 
hernia  is  the  more  frequent  disease  in  the  male ;  crural  hernia  in  the 
female. 

When  inguinal  hernia  takes  place  the  bowel  may  leave  the  abdomen 
by  passing  through  the  deep  ring,  pushing  a  portion  of  the  peritoneum 
before  it  (this  forms  the  hernial  sac),  and  so  entering  the  inguinal  canal. 
This  sort  of  hernia  is  called  the  ifidirect  inguinal.  When  in  the  canal 
it  may  either  remain  there,  or  may,  according  to  circumstances,  descend 
in  it,  and  escape  by  the  external  abdominal  ring,  and  so  descend,  with 
the  cord,  into  the  scrotum. 

Or,  the  bowel  may  enter  the  inguinal  canal  by  an  accidental  opening 
or  weak  point  in  the  walls  of  the  abdomen,  nearer  to  the  mesial  plane 
of  the  body ;  it  is  then  called  direct  inguinal  hernia. 

As  the  epi^tric  artery  is  situated  immediately  behind  the  inner 
pillar  of  the  deep  ring,  the  relation  it  holds  to  the  bowel  of  necessity 
alters,  according  as  tiie  hernia  is  direct  or  indirect.  If  indirect,  the 
artery  lies  on  the  inner  side  of  the  neck  of  the  sac  containing  the  bowel, 
as  it  emerges  through  the  deep  ring.  If  the  hernia  be,  on  the  contrary, 
direct,  the  artery  in  question  is  situated  on  the  outer  side  of  the  neck 
of  the  sac,  and  on  the  outer  margin  of  the  accidental  opening,  through 
which,  in  this  case,  the  bowel  has  passed. 

The  necessity  for  this  minute  anatomy  and  careful  discrimination  of 
the  kind  of  hernia  to  be  operated  on  arises  from  this  circumstance. 
When  hernia  appears  it  cannot  always  be  replaced  by  the  hand ;  it 
may  become  strangulated,  and  thus  necessitate  an  operation.    During 
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this  operation  the  swrgeoa's  aim  is  to  reUere  the  strangulated  bowel 
by  cutting  through  the  strangulating  part,  whaterer  that  may  be. 
llus  first  incision  through  the  integuments  and  superficial  fascia 
exposes  the  tendon  of  the  external  oblique  and  the  external  abdominal 
ring.  By  dividing  a  portion  of  this  ring,  upwards  and  outwards,  be 
may  at  once  relieve  the  bowel  and  replai^  it  in  the  abdomen  without 
even  opening  the  sac ;  but  if  he  cannot  succeed  at  this  stage  of  the 
operation,  the  sac  must  be  opened,  and  the  inguinal  canal  explored,  to 
ascertain  where  the  stricture  on  the  bowel  is  situated ;  or,  in  other 
words,  he  must  divide  a  portion  of  the  deep  rtng^  if  the  case  be  one  of 
indirect  inguinal  hernia,  or  a  portion  of  the  deep  accidental  ring  if  the 
hernia  be  direct.  To  avoid  the  artery,  it  has  been  recommended,  in 
both  cases,  to  cut  directly  upwards ;  the  minute  anatomy  of  the  artery 
proves  the  advice  to  be  sound. 

A  few  other  points  in  the  history  of  the  inguinal  canal  may 
be  noticed  here,  although  the  subject  belongs  more  properly  to  surgical 
works. 

In  the  inguinal  canal  the  spermatic  vessels  and  vas  deferens  are 
situated  bdiind  the  hernial  sac  sjid  its  contents ;  the  cronaster,  on  the 
other  hand,  is  spread  out  over  them. 

When  the  bowel  has  passed  throu]^  the  external  abdominal  ring, 
and  descended  towards  the  scrotum,  the  coverings  of  the  hernial  sac 
are — 1,  the  integuments;  2,  the  superficial  fascia;  3,  the  inter- 
colunmar  fascia ;  4,  the  crenuister ;  5,  the  fitscia  propria, — all  these 
require  to  be  divided  before  the  external  surface  of  the  sac  be  reached. 

In  direct,  or  ventro-inguinal  hernia,  the  cremaster  does  not  usually 
cover  the  sac,  but  a  very  thin  expansion  of  the  conjoined  tendons  of 
the  internal  oblique  and  transversalis  may  have  been  pushed  before  the 
bowel  on  its  passing  through  the  abdominal  walls. 

2.  Of  Crural  Hernia. — In  woman  especially  the  bowels  are 
apt  to  protrude  from  their  natural  cavity  by  a  small  aperture  or 
weak  point  in  the  containing  walls  situated  under  Poupart's  ligament, 
bounded,  anteriorly  and  superiorly,  by  Poupart's  ligament;  inter- 
nally, by  the  ligament  of  Gimbemat;  externally,  by  the  sheath  of  the 
great  vessels ;  posteriorly  and  inferiorly,  by  the  horizontal  ramus  of 
tiie  pubes. 

The  parts  connected  with  crural  hernia  require  to  be  dissected 
from  without  and  from  within;  the  latter  method  gives  the  most 
satisfactory  view. 

Having  divided  the  walls  of  the  abdomen  so  as  to  expose  the  con- 
tents, examine  carefully  the  peritoneum  where  it  corresponds  to 
Poupart's  ligament  and  groin.  A  slight  depression  may  be  observed 
under  Poupart's  ligament  towards  its  pubic  extremity.  On  push- 
ing the  finger  against  this  part  it  will  readily  pass  a  short  distance 
under  the  ligament  towards  the  groin :  this  is  the  situation  of  crural 
hernia,  whidb  the  finger  now  imitates,  having  passed  into  the  superior 
aperture  of  the  crural  caiud. 
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Cautiously  strip  the  peritoneum  from  off  this  and  a  small  portion  of 
the  adjoining  surfaces  :  an  exceedingly  delicate  layer  of  oellidar  tissue 
will  next  be  found ;  it  seems  to  come  from  the  fascia  transversalis : 
outside  this  is  a  second  layer  of  cellular  membrane,  which  the  French 
anatomists  call  the  septum  crurale :  it  is  often  indistinct.  On  removing 
these  the  finger  may  now  be  pushed  downwards  through  the  opening 
thus  made  into  a  short  canal,  whose  walls  are,  externally,  the  sheath 
of  the  femoral  vein ;  anteriorly,  the  cribriform  fascia ;  internally,  the 
union  of  this  fescia  with  the  femoral  aponeurosis ;  posteriorly,  the 
portion  of  the  aponeurosis  covering  the  pectlneus  muscle.  It  is  into 
this  canal  that  the  bowels  first  descend  in  the  crural  hernia ;  they  may 
remain  here  and  distend  the  canal,  or  they  may  escape  by  the 
opening  through  which  the  saphena  passes,  on  its  way  to  join  the 
femoral  vein. 

When  crural  hernia  has  become  strangulated  so  as  to  require  an 
operation,  the  strictured  part  will  be  found  to  be  in  the  upper  opening  of 
the  canal ;  and  the  part  which  may  be  divided  with  safety  is  the  con- 
cave edge  of  the  ligament  of  Gimbemat.  The  neck  of  the  sac  must 
also  be  divided.  Timid  surgeons  cut  upwards  instead  of  inwards; 
they  divide  the  lower  margin  of  Poupart's  ligament ;  in  woman  this 
leads  to  no  bad  results.  The  section  of  Gimbemat's  ligament  must  be 
made  with  the  utmost  caution,  for  it  not  unfrequently  happens  that 
the  obturator  artery,  or,  at  least,  a  large  branch  proceeding  to  join  it, 
arises  from  the  epigastric,  and,  placing  itself  upon  the  semilunar  edge 
of  Gimbemat's  ligament,  comes  to  be  directly  in  the  way  of  the 
surgeon's  knife.  1  have  examined  a  case  of  omental  hernia  (crural)  in 
which  the  obturator  artery  was  found  so  firmly  united  to  the  margin 
of  Gimbemat's  ligament,  that,  had  an  operation  been  required,  the 
artery  must  of  necessity  have  been  divided.  Mr.  Liston,  to  whom  I 
showed  the  dissection,  readily  admitted  that  this  must  have  happened 
in  any  hands. 

Occasionally  the  ligament  of  Gimbemat  seems  double,  probably  due 
to  a  strengthening  of  that  portion  of  the  cellular  membrane  inter- 
posed  between  the  peritoneum  and  the  tendinous  terminations  of  the 
muscles. 

OF  THE  PANCREAS. 

The  pancreas,  though  situated  in  the  abdomen,  is  now  generally 
admitted  to  be  analogous  to  the  salivary  glands  already  described. 

It  is  of  a  greyish  white  colour,  inclining  to  red,  of  a  rather  irregular 
form,  and  has  no  special  capsule  enclosing  it.  It  lies  across  the 
vertebral  column,  and  is  curved  naturally  to  meet  this  position, 
although  it  be  usual  to  describe  it  as  straight,  an  error  arising  no 
doubt  from  its  bavins  been  generally  described  and  drawn  afler  it  has 
been  removed  from  ue  body. 

It  is  situated  between  the  three  curvatures  of  the  duodenum,  behind 
the  stomach,  and  to  the  right  of  the  spleen,  which  it  approaches  by 
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its  left  extremity.     The  superior  mesenteric  artery  and  vei 
tmder  its  lower  edge  at  the  part  where  the  organ  is  narrowest. 


-^y 


It  is  most  easily  displayed  by  the  dissector  by  laying  up  the  transverse 
arch  of  the  colon  and  dividing  transversely  the  inferior  layer  of  the 
mesocolon,  immediately  above  which  it  will  be  found. 

The  right  extremity  is  larger  than  the  left.  The  splenic  vessels 
lie  in  a  groove  behind  its  upper  and  posterior  mai]gin,  and  the  com- 
menoement  of  the  vena  ports  will  be  found  behind  its  narrowest  part. 
The  ooeliac  axis  is  close  to  the  upper  margin^  and  the  superior 
mesenteric  vessels  in  passing  into  the  mesentery  separate  the  pancreas 
from  the  duodenum. 

The  left  extremity  is  called  the  tail;  the  right  the  head;  the 
intermediate  portion  the  body.  Connected  with  the  head  is  an  acces- 
sory part  of  ihe  gland,  usually  called  the  smuU  pancreas. 

The  parenchyma  is  iirm,  and  appears  composed  of  lobes  and  granular 
bodies,  connected  together  by  cellular  substance.  From  these  granu- 
lations and  lobules  proceed  the  small  ducts,  which,  uniting  in  the 
manner  of  veins,  form  at  last  the  duct  of  the  pancreas — duct  of 
Warsung. 

This  duct  may  be  traced  from  near  the  tail  mitil  it  passes  into  the 
second  portion  of  the  duodenum.  It  is  usually  single,  but  other  smaller 
ducts  often  run  parallel  to  it;  it  is  said  to  be  in  the  foetus  uniformly 
double. 

Placed  in  the  substance  of  the  organ,  a  little  nearer  its  lower 
than  its  upper  margin,  directed  from  left  to  right,  and  progressively 

*  Fig.  199.— The  pancreas.   Represents  the  pancreas  when  removed  from  its 
natural  position  In  the  abdomen,  and  detached  firom  all  the  nuToanding  organs. 
This,  and  I  beUeve  all  previous  drawings  of  the  pancreas,  are  copies  of  that  en- 
graved in  Santorini's  posthmnoas  work :  there  Is  a  drawing  alao  of  the  pancreas 
in  De  GraafTs  woric,  which  no  doubt  was  taken  from  the  origtnaL--«,  head  of 
the  pancreas,  or  smaller  pancreas.    It  la  this  portion  of  the  organ  which  is  not 
covered  by  peritooenm,  and  which  adheres  closely  to  the  mnacnlar  tonic  of  the 
second  portion  (descending  torn)  of  the  dnodenom.    The  ducts  originating  in 
this  part  of  the  pancreas  present  numerous  varieties,  more  espedaUy  as  to  the 
mode  in  which  they  terminate,  b,  the  narrow  part,  or  neck  of  the  pancreas. 
Under  this  portion  pass  the  superior  mesenteric  artery  and  vein,  and  the  third 
turn  of  the  dnodenom  separates  it  from  the  vertebral  column,  e,  the  body, 
andd,  the  tail,  of  the  pancreas ;  the  duct,  which  requires  to  be  expMed  by  dia- 
section,  runs  from  the  tail  towards  the  head,  collecting  in  its  jpassage  the 
smaller  dncts  of  the  glandtilar  substance :  it  may  be  exposed  by  (Usaectiun  on 
either  surfitioe  of  the  gland. 
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K  from  iht  nmufroDi  bnncha  it  receiTa  in  ibi  ooDne, 
the  duct  proceed!  in  a  lerpentine  dindioD  (owudi  the  duodennm; 
quits  the  gland  and  becomea  fi¥e  behind  the  second  portion  of  the 
duodenum.  Ai  it  is  about  to  enter  the  gut  it  receiiM  the  duct  of 
the  Soulier  pancreu.  it  now  adhere)  to  (he  ductus  commtuiii  chole- 
dochui,  with  n-hich  it  unite* ;  or  it  enlen  the  duodenum  apart  and 
singly ;  eometimei  oear  the  ductus  choledochua,  sometimea  coniiderably 
remoFcit  from  it. 

The  pancieai,  besklea  resembling  the  salivary  glind«  in  nuDT  other 
particulan,  raembles  them  also  in  this,  that  it  has  no  special  arterj 
eent  to  it  from  the  aorta,  but  is  supplied  Jrom  seven]  aourcefl. 

Its  nervea  are  from  the  sympathetic.     It  is  not  oftis  found  the 


The  spleen  is  a  solid,  Tascniar  o^an,  litualed  in  the  left  hypo- 
choadriam,  beneath  the  diaphragm,  abore  the  desreodiog  colon,  and 
lietveen  the  caidiic  eitremity  of  the  stomach  and  the  aatHagf*  of 
the  false  ribs,  before  the  left  supra-renal  capsule  and  kidney.  The 
posterior  portion  of  the  inner  surface  is  applied  t»  the  left  side  of  the 
vertebral  column.  Folds  of  the  peritoneum  atl«ch  it  to  the  sur- 
rounding or^an*.  Ita  volume  Tariee  much,  and,  having  no  eicretory 
duct,  ita  probable  function*  in  the  economy  cannot  be  determined. 

The  outer  sorface  of  the  spleen  is  coorei,  and 
corrrespondi  to  (he  9th,  lOth,  nod  Ilth  ribs;  *^-  "*■* 

dirided  into  two  parts  by  a  depression — the 
finare  of  the  tplten.  By  this  tumure,  which 
nerer  eitends  Ihruughout  the  whole  length  of 
'i  enter  and  leave  it 


On  the  drcumrereni«  of  the  q>leen  anteri- 
orly, the  edge  is  notched;  small  supernume- 
rary spleens  are  occasionally  found  below  the 
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iDto  the  spleen  hj  the  fisgure.    This  envelope  seems  to  be  of  elastic 
tissue. 

Vesseh, — Its  supply  of  blood  is  oomparatiTely  large.  The  prin- 
cipal artery  sent  to  it  is  the  continuation  of  tiie  splenic ;  but  it  also 
receives  branches  from  the  capsular,  phrenic,  first  lumbar,  and  sper-^ 
matic  of  the  left  side.  The  veins  are  not  larger  than  the  arteries,' 
and  are  remarkable  for  the  thinness  of  their  walls.  They  oom^ 
municate  directly  with  the  arteries.  They  are  without  valves,  and 
form  a  trunk,  which  constitutes  one  of  the  two  large  vessels  giving 
rise  to  the  vena  ports.  Its  nerves  come  from  the  solar  plexus ;  the 
Ijrmphatics  are  numerous,  and  unite  with  those  of  the  liver. 

Little  or  nothing  is  known  of  the  intimate  nature  of  the  parenchyma 
of  this  organ,  and  nothing  whatever  of  its  functions. 

OP  THE  LIVER. — HepcW, 

Dissection, — Trace  carefully,  whilst  in  siiUy  the  hepatic  artery  and 
vena  porta,  the  ductus  cysticus,  hepaticus,  and  communis  choledochus ; 
examine  the  capsule  of  GUsson  and  folds  of  the  small  omentum ;  dissect 
the  organ  from  the  diaphragm  by  cutting  through  the  coronary 
ligament ;  trace  the  termination  of  the  hepatic  veins  into  the  inferior 
cava,  immediately  below  the  diaphragm;  and  having  dissected  and 
examined  all  these  structures,  their  course,  situation,  and  connexion, 
divide  them  so  as  to  remove  the  liver  from  the  abdominal  cavity. 

The  liver  is  the  largest  gland  in  the  body.  Besides  performing,  no 
doubt,  other  functions,  it  secretes  the  bile.  It  is  a  single  unsym- 
metrical  organ,  dense,  of  a  deep  brovm  colour,  and  readily  torn.  It 
occupies  the  whole  of  the  right  hypochondrium  and  a  portion  of  the 
epigastric  r^ion,  extending  downwards  for  a  veir  short  way  below 
the  margins  of  the  ribs.  Its  weight  in  the  adult  varies  from  two 
to  five  pounds. 

The  liver  is  convex  on  its  vpper  surface,  and  divided  into  two 
lobes  of  unequal  size  by  the  suspensory  ligament.  This  ligament  is 
a  process  of  the  peritoneum,  containing  within  it,  anteriorly,  the  re- 
mains of  the  umbilical  vein  of  the  foetus,  now  called  the  round  liga- 
ment of  the  liver.     These  lobes  are  called  the  right  and  left. 

On  the  inferior  or  lower  surfiice  the  liver  is  much  more  complex. 
On  this,  which  is  concave,  we  find, — 1,  the  right  lobe;  2,  the  left; 
3,  the  lobulus  quadratus,  placed  anteriorly  between  the  gall-bladder 
and  left  lobe ;  4,  the  lobule  of  Spigel,  ioomediately  opposite  to  the  1. 
quadratus,  but  separated  from  it  by  the  transverse  sulcus  of  the 
liver;  5,  the  lobulus  caudatus,  connecting  the  right  lobe  to  the 
lobulus  Spigelii. 

Between  the  right  lobe  and  lobulus  quadratus  is  a  fossa  for  lodging 
the  gall-bladder ;  and  between  the  lobulus  quadratus  and  left  lobe  is 
a  groove  or  hollow  in  which  the  round  ligament  or  remains  of  the 
umbilical  vein  will  be  found.  Between  the  lobulus  quadratus  and 
the  lobulus  Spigelii  runs  the  transverse  sulcus,  in  which  are  placed 
the  vena  ports,  the  terminating  branches  of  the  hepatic  artery,  the 
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ductuB  cystictis,  and  d.  hepaticas ;  and  in  the  sulcus,  between  the  lobu- 
lus  Spigelii  and  left  lobe,  nin  the  remains  of  the  vessel  called  ductus 
yenosus.  Between  the  lobe  of  Spigel  and  the  great  lobe  is  the  sulcus 
for  the  vena  cava  inferior. 

The  twiica  of  the  liver  are  two ;  one  imperfect,  furnished  to  it  bj 
the  peritoneum ;  an  inner,  fibrous  and  complete.  It  sends  no  pro- 
longations inwards  into  the  substance  of  the  organ. 

Trace  the  hepatic  artery  into  the  transverse  fissure,  and  observe  its 
subdivision  into  two  branches  of  unequal  size ;  one  to  the  right  lobe, 
the  other  to  the  left.  Follow  in  like  manner  the  vena  ports,  noting 
the  sheath  it  receives,  along  with  the  other  vessels,  from  the  capsule 
of  Glisson;  and  how,  whilst  in  the  sulcus,  it  forms  a  transverse 
sinus,  from  which  branches  proceed  in  all  directions.  To  this  sinus 
the  student  may  trace  the  remains  of  the  umbilical  vein  and  ductus 
venosus,  vessels  which  at  one  time  opened  into  the  sinus  of  the  porta, 
nearly  opposite  to  each  other. 

The  ligaments  of  the  liver  are  the  coronary,  the  suspensory,  the 
round,  and  the  right  and  left  lateral  ligaments.  With  the  exception 
of  the  round  ligament,  they  are  all  processes  of  the  peritoneum. 

Superficial  depressions  on  the  concave  surface  of  the  right  aiul  left 
lobes  are  caused  seemingly  by  the  proximity  of  the  right  kidney,  the 
arch  of  the  colon,  and  stomach,  on  which  the  liver  rests. 

The  grooves  for  the  round  ligament  and  ductus  venosus  are  some- 
times bridged  over  by  a  portion  of  the  liver.  The  margins  of  the 
lobulus  quadratus  and  lobe  of  Spigel,  which  bound  the  transverse 
sulcus,  are  sometimes  called  the  anterior  and  posterior  eminences  of 
the  porta. 

EXCBETOBT  APPARATUS  OF  THE  BILE. 

The  radicles  or  roots  of  tiie  hepatic  ducts  commence  in  the  paren- 
chyma of  the  liver,  and,  uniting,  give  rise  to  larger  branches.  These 
at  last  form  two  trunks,  one  for  ^e  left  lobe,  the  other  for  the  right, 
which  leave  the  substance  of  the  liver  and  pass  into  the  transverse 
sulcus;  these,  uniting,  form  the  hepatic  duct.  The  duct  is  about 
one  and  a  half  inch  in  length,  and  about  a  line  and  a  half  in  diameter. 
It  has  two  tunics,  an  inner  mucous,  and  an  outer  fibrous,  and,  perhaps, 
muscular.  It  unites  at  length  with  the  cystic  duct  at  an  acute  angle, 
thus  forming  the  ductus  communis  choledochus.  The  conmion  duct, 
thus  formed,  descends  behind  the  second  portion  of  the  duodenum, 
through  the  coats  of  which  it  passes  obliquely,  entering  the  bowel  at 
a  variable  distance  from  the  pylorus,  but  usually  along  with  the  duct 
of  the  pancreas,  at  the  end  of  the  second  portion  of  the  duodenum. 
It  is  from  three  to  three  and  a  half  inches  long ;  its  fibrous  tunic  is  dia- 
tinctly  muscular;  the  fibres  run  obliquely  and  longitudinally;  its 
duodenal  opening  is  provided  with  a  membranous  fold  or  semi-valve 
of  the  mucous  membrane  of  the  intestine ;  its  mucous  tunic  is  con- 
tinuous with  that  of  the  intestine  and  gall-bladder. 

Of  the  gall-'bhdder  and  cystic  duct. — The  gall-bladder  is  a  mem- 
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branous  pyrifonn  reservoir  for  a  certain  amount  of  bile  which  paaaes 
into  it  and  returns  to  the  cystic  duct,  there  being  no  hepato-cystic 
duct  in  man.  It  is  fixed  in  a  hollow,  excavated  on  the  concave  side  of 
the  liver,  between  the  great  lobe  and  the  lobulus  quadratus,  which  it 
separates.  The  peritoneum  passes  over  it,  giving  it  a  partial  covering, 
which  of  course  is  deficient  over  all  that  portion  of  the  gall-bUidder 
which  is  more  immediately  in  contact  with  tiie  liver.  The  descriptive 
anatomist  divides  the  gall-bladder  into  a  body,  a  fundus,  and  a  cervix. 
The  fundus  is  rounded,  and  entirely  covered  by  peritoneum,  and  passes 
beyond  the  sharp  edge  of  the  liver ;  the  body  adheres  to  the  liver  by 
cellular  substance  and  blood-vessels.  The  cervix  is  continued  into  the 
cystic  duct. 

Timics. — Besides  the  peritoneal,  Uie  gall-bladder  has,  Ist,  acellnlo- 
fibrous,  and,  2d,  a  mucous  coat.  The  cellulo-fibrous  presents  nothing 
remarkable  in  its  structure.  The  mucous  is  rou^  reticulated,  and 
plicate.  In  the  vicinity  of  the  neck  of  the  gall-bladder,  and  especially 
in  the  cystic  duct,  there  are  five  or  six  imperfect  valves ;  they  allow  a 
probe,  or  air,  to  pass  readily  into  the  gall-bladder  from  the  cystic  duct, 
but  impede  their  return  from  the  bladder  to  the  duct.  Its  arteries 
arise  from  the  hepatic,  its  nerves  from  the  'hepatic  plexus.  Whilst 
enclosed  in  the  smaller  omentum,  and  surrounded  by  the  capsule  of 
Glisson,  the  ductus  communis  choledochus  is  situated  to  the  right,  the 
hepatic  artery  to  the  left,  and  the  vena  porUe  between  and  behind  these 
vessels. 

STRCrCTUBE  OF  THE  LITER. 

Notwithstanding  the  efforts  made  of  late  years  to  unfold  the  struc- 
ture of  the  liver,  microscopic  observers  are  not  yet  agreed  as  to  its  inti- 
mate nature.     The  view  most  generally  adopted  is  that  of  Mr.  Kieman. 

1 .  It  is  admitted  tliat  the  liver  has  two  tunics — a  serous  incom- 
plete, a  cellular  complete.  The  course  of  the  serous  has  been  de- 
scribed j  also  the  parts  mentioned  where  it  is  deficient.  It  adheres 
closely  to  tlie  proper  capsule  of  the  liver. 

2.  The  cellular,  also  called  fibrous,  invests  the  whole  gland.  Inter- 
nally it  seems  to  be  continuous  with  the  delicate  cellular  tissue  {Missing 
into  tlie  interior  of  the  gland. 

3.  The  proper  substance  of  the  liver,  or  the  parenchyma,  is  com- 
pact but  not  firm.  Hence  its  liability  to  be  torn  during  life.  It  seems 
composed  of  lobules  varying  from  half  a  line  to  nearly  a  line  in  diame- 
ter. They  are,  in  short,  about  the  size  of  a  pin's  head;  connected  to 
each  otlier  by  6ne  cellular  tissue  and  by  the  blood-vessels.  But  even 
here  observei?  do  not  agree ;  some  imagining  the  lobules  to  be  isolated, 
others  viewing  them  as  connected  or  continuous  --^t  various  points.  I 
lean  to  the  opinion,  merely  from  analogy  howeve.  t^at  they  are  esseo- 
tially  isolated.  £ach  lobtUe  is  said  to  rest  by  a  smooth  surface  or  base 
upon  a  branch  of  the  hepatic  vein,  connected  with  it  by  a  small  venous 
trunk  which  arises  in  the  centre  of  the  lobule,  and  passes  out  from  the 
middle  of  its  base  to  end  in. the  larger  subjacent  veuels.    To  the  small 
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vein  tbt   nune  of  intrslobular  ha*  be«n   pven.     Th«  bnnch  of  th* 
hepatic  Trin  with  which  it  «itninaiiioit«»  has  b*«i  called  snblobulnr. 

Tb«  rablabular  rebi  >o  formed,  aaitidg  iato  laijfer  and  larger  t«s- 
kIi,  end  at  Ifagth  in  utolher  Und  of  Teeeel*  (hepatic  Tenous  traDke) 
which  receive  no   iDtnlobulftr  Teini.     These  temilaat«  in  the  veoi 
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1  mtir  ind  qvil  the  liver  have  n  totally  dif- 
ftrent  urlDgnnent ;  they  are  the  portal  vein,  the  hepatic  artery,  uh] 
the  biliuy  duels.  Within  the  liver  the  bnnchei  of  these  vewts  lie 
tof^ether  in  canak,  called  portal;  thae  commence  at  the  tranavene 
twure  and  branch  Qpwarda  in  all  directiona.  Gliiaon'B  capanle  entera 
with  them  and  endows  them.  A  Iranayerw  aection  of  one  of  these 
portal  cuiali  proves  thit,  showing  the  open  oriReea  of  brnnchea  of  the 
portal  vein,  hepatic  artery,  and  biliary  duct,  enclowd  together  by  n  cel- 
lular sheath.  The  ultimate  bnuches  of  the  portal  vein  proceed  to 
ramily  on  the  lobiilea:  from  the  Detworii  w 


gnidruni.    Ttdi  lobe,  or  lobule,  eenirales  U 
obllieraled  nmblUal  veto,  t,  wblch,  Aer  Wrlh, 
oTltaellier.   i^  lobs  w  liAnie of  Splgel.    TUi  sepai 
ing  Ibe  Tcna  cava  Inltrlar,  aad  lbs  rein  lli*1f,l,aa  ..,. 
-    ■  ■■  - ■    -     fc  In  which  is 


betalDdthe  Iv 

wfiu  uH  uB^inQiu,  iKim  uiD  fOsaa,  ill  wolcb  is  kdnd  the  obllteratAfl 

venoaDi.  t  Is  placed  a  utile  too tal^  Dpi  11  Is  lulendol  In  point  lo  the 

'  portloa  of  Ihe  liver  caDnecUnD;  Itae  great  Lobe  to  the 

ipaUc  artery  dlrtdlng  Into  tis  r^(  and  left  iHnarbei : 

Tie  hepatic  enlcos  or  ilnu  of  the  porta,  sod  the  lobes 
ii^i.i;  Hw  ihenuHs  ot  anleMor  mil  poalertor  poiul  eulnenws ; 
of  the  DmHUIcal  vein ;  k,  the  renialni  of  (be  dbctns  venosuj. 


Mmleol^Kgeli/.the 
bounding  It' I 
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lobules,  the  interlobulAr  ?ein,  that  is,  the  commencemeDt  of  the  hepatic 
veins,  takes  its  origin. 

The  hepatic  artery  also  gives  off  vaffinal  and  interlobular  branches. 
These  are  distributed  to  the  coats  of  ue  various  vessels,  especially  to 
the  ducts,  capsule  of  Glisson,  cellular  tissue,  and  proper  tunic  of  the 
liver.  Beyond  this  all  is  conjecture,  for  the  mode  of  termination  of 
the  hepatic  artery,  and  its  connexion  with  the  other  system  of  vessels, 
has  not  been  demonstrated.  Mr.  Kieman  infers  that  the  blood  of  the 
hepatic  artery  reaches  the  hepatic  veins  only  indirectly  through  the  in- 
tervention of  the  vena  port«e.  This  was  Ferrein's  opinion ;  it  is  now 
supported  by  Thiele, 

The  hepatic  ducts,  after  leaving  the  lobules,  collect  in  the  portal 
canals,  to  reunite  in  the  ductus  hepaticua. 

The  biliary  ducts  at  their  commencement  contain  a  peculiar  sub- 
stance, supposed  to  be  composed  of  numerous  nucleated  corpuscles. 
On  them  probably  depends  the  secretion  of  the  bile. 

The  hepatic  cells  just  adverted  to  are  said  to  measure  from  |U  to 
jja  of  an  inch ;  they  may  contain  one  or  more  nuclei,  and  are  slightly 
yellow.    They  lie  in  rows  amongst  the  vessels. 

Aberrant  biliary  ducts,  without  lobules,  but  accompanied  by  branches 
of  the  vena  portSB,  hepatic  artery,  and  hepatic  vein,  are  occasionally 
found  in  the  duplicatare  of  the  peritoneum  forming  the  left  lateral 
ligament  of  the  liver ;  also  in  the  two  fibrous  bands,  converting  the 
fossa  lodging  the  vena  cava  and  the  fissure  containing  the  umbilical  vein 
into  canals. 

Detfehpment, — The  liver  begins  to  be  fonned  very  early  in  foetal 
life.  At  the  third  or  fourth  week  it  is  said  to  constitute  nearly  one- 
half  the  weight  of  the  whole  body.  This  ratio  gradually  decreases  as 
development  advances ;  at  birth  it  is  as  1  to  18.  At  first  the  rig^t  and 
left  lobes  are  nearly  of  equal  size ;  the  position  of  the  organ  is  more 
symmetrical,  and  it  occupies  a  large  portion  of  the  cavity  of  the 
abdomen. 

Up  to  the  moment  of  birth  all  the  blood  circulating  in  the  umbUical 
vein  passes  through  the  substance  of  the  liver,  witn  the  exception  of 
what  reaches  the  vena  cava  by  the  ductus  venosus.  in  point  of  &ct 
the  sinus  of  the  porta  is  chiefly  formed  by  the  umbilical  vein,  the  vena 
portffi  being  at  this  time  a  comparatively  small  vessel.  Before  enters 
ing  the  sinus  of  the  porta,  the  umbilical  vein  sends  some  branches  to 
the  square  lobe  and  lobule  of  Spigel.  The  ductus  venosus  of  the 
foetus  is  not  a  branch  of  the  umbilical  vein ;  it  arises  from  the  sinus 
of  the  porta,  opposite  to  the  entrance  of  the  umbilical  vein. 

At  birth  the  supply  of  blood  to  the  liver  by  the  umbilical  vein  is  at 
once  cut  off;  the  vein  itself  and  the  ductus  venosus  contract  and  d^;e- 
nerate  into  cellular  cords,  and  the  liver  diminishes  in  size  until  its  ratio 
to  that  of  the  body  be  as  1  to  36.  This  ratio  it  attains  about  the  sixth 
year. 

A  small  accessory  liver  has  been  seen  on  the  left  side,  and  the  organ 
is  liable  to  many  congenital  deviations  from  the  ordinary  or  noimal 

fnrm. 
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II.  ORGANS  OF  URINE  AND  GENERATION  IN  THE 

MALE  AND  FEMALE. 

The  organs  about  to  be  described  are  situated  partly  in  the  abdomen 
and  partly  in  the  pelvis.  Systematic  anatomy  and  soimd  physiology 
forbid  the  consideration  of  these  carities,  and  especially  of  their  contents, 
as  distinct  from  eadi  other.  To  expose  the  pelvic  viscera,  including 
the  rectum  already  described  *  systematically  as  a  portion  of  the  intes- 
tinal canal,  requires  several  careful  sections  and  dissections.  Practical 
instructions  must  of  necessity  be  commingled  ivith  the  systematic 
history  of  organs  so  situated,  at  the  risk  of  occasional  repetitions ;  other- 
wise, an  anatomical  work,  whatever  its  value  may  be  in  other  respects, 
ceases  to  be  of  use  to  the  student.  The  chapter  has  been  subdivided 
into  suitable  heads,  with  a  view  to  the  convenience  of  the  dissector. 

SUPRA-RENAL  CAPSULES. 

These  are  two  small  organs  placed  above  the  kidneys,  the  upper 
extremities  of  which  they  embrace.  Their  uses  are  wholly  unknown ; 
nor  is  much  known  of  their  intimate  structure  beyond  the  mechanical 
tracing  of  arteries  carrying  red  blood  to  them,  and  veins  returning 
venous  blood  from  them  to  the  venous  system ;  yet  they  are  never 
absent,  and  are  very  large  in  the  foetus.  It  is  this  circumstance 
which  has  induced  physiologists  to  view  them  as  being,  in  some  way 
or  other,  subservient  to  foetal  life. 

These  capsules  are  of  a  yellowish-brown  colour.  Posteriorly  they 
rest  on,  or  correspond  to,  the  diaphragm  and  upper  part  of  the  psoas ; 
anteriorly  they  are  covered,  the  right  bv  the  vena  cava  inferior,  the 
duodenum,  and  the  liver ;  the  left  by  me  spleen  and  pancreas :  the 
inferior  surface  is  concave,  and  is  applied  to  the  summit  of  the  cor- 
responding kidney. 

Each  supra-renal  capsule  is,  in  fact,  a  small  bag  with  thick  paren- 
chymatous waUs,  of  but  little  consistence,  formed  of  small  granula- 
tions collected  into  lobules.  In  the  interior  is  a  triangular  cavity 
with  no  known  orifice.  The  capsules  have  no  excretory  duct.  The 
fluid  contained  in  the  capsules  changes  colour  with  age ;  they  receive 
arteries  from  the  aorta,  inferior  phrenic,  and  renal  arteries ;  the  veins 
of  the  right  capsule  enter  the  vena  cava ;  those  of  the  left  open  into 
the  renal  vein.  Their  lymphatics  join  the  emulgent  and  inferior 
diaphragmatic  plexuses ;  their  nerves  come  from  the  renal  plexus.  I 
have  examined  them  in  every  masomal  without  obtaining  any  useful 
information  from  the  inquiry. 

THE  KIDNEYS  (Senes) 

Are  the  secreting  organs  of  the  uiine :  they  are  abdominal  organs, 
easily  found,  and  easily  dissected.    Attend  fint  to  their  position* 

•  See  page  470. 
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They  are  ritoated  in  the  lumbar  region,  on  the  sides  of  the  vertebral 
column,  opposite  to  the  last  two  dorsal  and  the  first  two  lumbar 
Tertebne— one  to  the  right,  the  other  to  the  left — and  are  enveloped 
on  all  sides  by  a  thick  mass  of  fat ;  the  left  is  higher  than  the  right, 
and  generally  larger ;  in  the  male  the  average  weight  is  from  4^  to  6 
onnces,  and  in  the  female  from  4  to  5^. 

Their  colour  is  a  dark  red,  inclining  to  brown,  and  their  form  that 
of  a  kidney-bean. 

The  anterior  surface  is  convex,  and  occasionally  completely  covered 
by  peritoneum ;  at  other  times  it  is  more  or  less  in  connexion,  to  the 
right  side,  with  the  vertical  portion  of  the  duodenum,  the  liver  and 
the  ascending  colon,  and,  to  the  left,  with  the  spleen  and  the  descending 
colon.  The  posterior  surface,  resting  upon  a  cushion  of  fat  (Arnica 
adipo8a),  is  in  relation  to  the  diaphragm  and  the  aponeurosis  of  the 
transversus  abdominis  muscle.  On  their  circumference  anatomists 
have  noticed,  1st,  the  thick  and  rounded  superior  extremity  embraced 
by  the  corresponding  renal  capsule ;  2d,  inferiorly  a  thin  and  elongated 
portion,  appxt)aching  somewhat  the  iliac  spine ;  3d,  an  extremely  thick 
convex  edee  looking  backwards ;  4th,  internally  a  deep  notch  (fissure 
or  hilus  of  the  kidney),  more  distinct  anteriorly  than  posteriorly. 

The  renal  arteries  are  large,  and  generally  single,  but  sometimes 
there  are  two  or  more  to  each  Iddney ;  they  arise  from  the  aorta.  The 
renal  veins,  which  are  also  large,  join  the  vena  cava  inferior ;  the  left 
is  the  longer,  having  to  cross  the  spine.  A  nervous  plexus  accom- 
panies these  vessels,  derived  from  the  semilunar  ganglion  and  sohir 
plexus  of  the  sympathetic;  a  plexus  of  lymphatic  vessels  also  exists. 
The  parenchyma  of  the  kidney  is  firmer  than  that  of  the  other  glands ; 
it  is  composed  of  two  distinct  substances,  an  external  or  oorticalj  and 
an  internal  or  mammillary,  also  called  tubular. 

1 .  The  external  or  cortical,  besides  forming  an  external  layer  one  or 
two  lines  thick,  of  a  dark  or  reddish  bay  colour,  adhering  to  the 
capsule,  furnishes  prolongations,  which,  extending  inwards,  form  septa, 
between  which  are  placed  the  cones  of  the  tubular  or  mammillary 
structure.  This  cortical  substance  tears  with  ease ;  it  seems  to  be  the 
essential  part  of  the  gland  on  which  the  secretion  of  the  urine 
depends. 

2.  The  internal,  tubular,  or  mammillary  part  of  the  kidney  is 
arranged  into  a  certain  number  of  cones,  marklDg  the  original  divisiona 
in  the  foetal  kidney.  These  cones  are  enveloii^  on  all  sides  by  the 
cortical  substance,  excepting  towards  their  truncated  extremities,  where 
they  project  into  the  calices, — that  is,  into  the  membranous  tubes 
which  by  ultimately  coalescing  form  tiie  pelvis  of  the  ureter.  By 
these  tubes  the  urine  secreted  by  the  parenchyma  of  the  kidney  is 
conveyed  into  the  pelvis  of  the  ureter,  and  by  the  ureter  into  the 
urinary  bladder,  from  which  it  is  discharged  through  the  urethra. 

The  colour  of  this  tubular  part  of  the  kidney  is  a  pale  red  ;  it  is 
dense,  firm,  and  tenadous ;  it  is  formed  of  tubes,  whose  nature  will  be 
^  immediately.    The  manunilUe  projecting  into  the  calices  are 
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the  Bnmmits  of  these  tabular  cones.  Each  cone,  with  its  membranoiu 
tube  (calyx)  and  its  sorroandiDg  cortical  portion,  represents  one  of 
the  small  kidneys  of  which  the  foetal  kidney  is  composed.  Their  num- 
ber Taries  from  12  to  18.  Cellular  and  sdipose  tissue,  not,  however, 
in  jg'Cftt  abundance,  separates  them  from  each  other. 

The  membranous  envelope  or  capsule  of  the  kidneys  is  doable  ;  it 
covers  their  entire  circumference  and  dips  into  the  fissure  or  hilus, 
where  it  is  traversed  by  the  renal  vessels,  and  expands  upon  the  walls 
of  the  pelvis  of  the  ureter.  Numerous  delicate  filaments  and  fine 
blood-vessels  connect  it  to  the  parenchyma  of  the  organ.  The  morbid 
serous  cysts  so  frequently  occurring  in  these  organs  grow  between  the 
layers  of  the  capsule,  which  they  separate  from  each  other.  In  texture 
it  is  oellulosoofibrous. 

The  calices,  iniundibula  (supposing  these  to  be  distinct),  the  pelvis, 
and  the  ureter,  form  together  one  continuous  canal,  by  which  the  urine 
esci4>ing  from  the  mammiliary  portion  of  the  kidney  passes  at  last  into 
the  urinary  bladder.  The  short  tubes  forming  the  commencement  of  this 
system  are  the  calices ;  they  embrace  the  summits  of  the  mammillse, 
sind  are,  on  the  other  hand,  continuous  with  the  pelvis  of  the  ureter ; 
those  of  the  upper  half  of  the  kidney  generally  unite  into  one  short 
trunk ;  those  of  the  lower  form  a  sin^ar  one  ;  the  term  infundibula 
has  been  given  to  these  short  trunks.  By  their  union  the  infundibula 
form  the  pelvis,  which  terminates  inferiorly  in  the  ureter.  It  some- 
times happens  that  these  two  short  tubes  do  not  unite,  and  then  the 
pelvis  and  ureter  remain  double  to  near  the  entrance  of  the  latter  into 
the  bladder. 

The  pelvis  so  formed  is  a  dilated  portion  of  the  urinary  passages, 
placed  behind  the  vessels,  and  occupying  the  back  part  of  the  hilus  or 
fissure  of  the  kidney.  The  ureter  is  the  long  membranous  canal 
(from  16  to  18  inches)  descending  from  the  pelvis  of  the  kidney  to  the 
inferior  fundus  of  the  urinary  bladder,  into  which  it  enters,  passing 
obliquely  through  its  tunics.  Ita  course  is  first  towards  the  sacro- 
iliac synchondrosis ;  from  this,  descending  rapidly  into  the  pelvis,  it 
crosses  the  iliac  vessels  and  psoas  muscles ;  anteriorly  it  is  covered  by 
the  peritoneum ;  the  spermatic  artery  and  vas  deferens  cross  it  in  the 
male.  These  tubes,  the  calices,  pelvis,  and  ureters,  seem  to  have  but 
one  organization ;  their  walls  are  composed  of  two  membranes, — the 
outer,  ^ick,  of  an  opaque  white  colour,  strengthened  superiorly  by  the 
fibrous  capsule  of  the  kidney ;  the  inner  is  a  mucous  membrane  con- 
tinuons  with  that  of  the  urinary  bladder ;  it  may  even  pass  into  the 
tubuli  uriniferi. 

It  is  in  the  cortical  part  of  the  kidney  that  the  pathological  condition 
called  "Bright's  disease  of  the  kidney"  oocun.  It  first  destroys  the 
granular  or  cortical  substance,  and  thus  arrests  the  secretion  of  the 
urine.  The  exact  nature  of  the  cyHio  disease  of  the  kidney  men- 
tioned above  has  not  yet  been  determined.  When  calculi  become 
Impacted  in  the  ureter  the  flow  of  urine  is  gradually  arrested ;  it  accu- 
mulates above  the  point  of  obstruction ;  the  pelvis,  infundibula,  and 
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calices  gradually  eolarge,  or  become  dilated.  The  aocumolated  urine, 
incompressible  as  being  a  liquid,  accomplishes,  in  time,  the  entire 
destruction  of  the  parenchyma  of  the  organ ;  the  kidney,  in  the  mean 
time,  may  become  of  large  size,  but,  on  being  cut  into,  is  found  to  be 
composed  merely  of  the  system  of  the  membranous  tubes,  viz.  calices, 
infimdibula,  and  pelris,  enclosed  by  the  general  fibrous  capsule  of  the 
organ,  which  yields  in  port,  yet  is  sufficiently  resisting  to  destroy  the 
parenchyma  of  the  organ. 

When  the  substance  of  the  organ  is  destroyed  by  the  cysHc  disease, 
which  sometimes  happens,  there  is  no  dilatation  of  the  system  of  th« 
calices  and  pelvis.  The  cjrst  or  cysts,  for  they  are  occasionally  very 
numerous,  slowly  or  rapidly  enlarge ;  the  outer  layer  of  the  capsule 
resists  more  strongly  in  these  cases  than  the  inner;  this  yields,  and  the 
parenchyma,  being  exposed  to  mechanical  pressure,  is  absorbed  and 
destroyed. 

When  one  kidney  has  been  destroyed  by  disease,  the  remaining  one,  if 
sound,  enlarges,  becomes  more  vascular,  and  performs  the  duties  of 
both. 

The  structure  of  the  kidneys  is  not  affected  by  the  disease  called 
diabetes. 

Calculi  form,  generally,  first  in  the  kidneys,  and  then  descend  by 
the  pelves  and  ureters  to  the  urinary  bladder.  To  this,  however,  there 
are  exceptions,  of  which  the  most  obvious  is  when  the  calculus  forms 
upon  a  foreign  body,  accidentally  introduced  into  the  bladder. 

Structure  of  the  Kidneys. — The  tubuli  uriniferi,  composing  the 
greater  part  of  the  mammillary  eminences,  open  upon  the  sxufaoe  of 
these  eminences,  and  by  this  means  pour  the  urine  into  the  calices. 
These  tubuli,  afler  bifurcating  again  and  ^ain,  finally  reach  the 
cortical  part  of  the  kidney;  here  they  become  convoluted  in  the 
most  intricate  manner.  The  tubes  of  the  straight  portion  are 
called  the  tubes  of  Bellini;  those  of  the  convoluted  portions,  the 
tubes  of  Ferrein.  The  blood-vessels  are  ramified  on  the  walls  of 
these  tubes;  a  spheroidal  epithelial  covering  lines  their  interior. 
Nothing  for  certain  is  known  as  to  the  mode  in  which  the  tubuli 
uriniferi  commence. 

Malpighian  Corpuscles. — These  small  bodies  lie  embedded  in  the 
cortical  substance  of  the  kidneys.  They  were  discovered  by  Ruysch 
to  be  formed  of  blood-vessels  fonning  small  tufts.  The  true  re- 
lation of  these  vascuUr  tufts  to  the  uriniferous  tubes  is  said  to  be 
this:  the  uriniferous  tube  fonns  at  its  commencement,  a  capsule, 
into  which  one  of  the  vascular  tufls  projects,  so  as  to  be  entirely 
enclosed  within  it ;  but  these  vascular  tufts,  occasionally,  also  pierce 
the  sides  of  the  uriniferous  tubes, — that  is,  they  may  be  lateral  or 
terminal.  It  has  abo  been  asserted  that  the  lining  epithelium  of  the 
tubuli  is  not  reflected  over  these  tufts ;  but  this  has  been  denied  by 
good  observers. 

A  network  of  capillary  veins  may  be  seen  near  the  surface  of  the 
kidney ;  they  gradually  unite  to  form  a  single  vein,  the  renal. 
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>  intfrlobulv  c«11ulsr 


BLADDER. 

Dtitection Diat^nd  tbe  bladder,  if  entire,  with  air  or  vsUr  intrcr- 

duced  into  it  bj-  the  ureter  or  urethra,  and  eiuDiof  tbe  varying  poaitii id 
of  iti  body  and  tiuidus,  before  an^rfurtlierttept  be  taken.|  Buttheana- 
tomj  of  this  important  or^an ;  iti  relatjona  to  l^e  lurrouading  vitceta ; 
ita  iotimate  cooDeiion  with  the  prostate  and  mAie  organA  of  generation, 
cannot  be  m]derBt4>od  nor  even  attempted  until  a  section  of  the  pdvii 
has  been  oiade, 

Thii  lectionmay  be  either  lateral,  anterior,  or  potUrior ;  the  lal*ial 
section  maybe  either  meoal  or  to  one  aide;  andtlie  mesial  section  maj 
be  confiaed  to  the  walls  nf  the  pelvis  or  may  extend  to  all  the  organs 
met  with  in  the  line  of  the  lection.  Tbia  latter  is  the  prderable  one 
in  tU  femate ;  or  at  least  should  alwaya  be  made,  sooner  or  later,  b j 
the'  stodent,  vbalerer  other  viewa  he  may  prerioualj  have  taken. 

Although  each  section  poswsaa  certain  adrantaga  peculiar  to  ilaelf, 
yet  for  all  practical  purpoMS  the  one  I  am  about  to  describe  ii  generally 
preferred. 

*  Flg.lOt  represenUthe  Tight  Iddney  and  oonespoodLnff  sapTa^mal  c^Hote, 
ajiterlor  anr^ce. — a,  the  Iddoey ;  b,  che  snpn-renal  csi«ale ;  c,  the  chief  bnmch 
cj  the  renal  artery  i  In  this  iTutance  tbe  renal  arterj  teems  to  have  enured 
Ihe  Asatire  of  Ibe  Udnty  hj  three  brauchei,  as  repnaented  in  the  figure ;  d 
the  renal  or  emnieent  vein ;  e,  the  meter.    Tbe  dlrecEJon  at  [be  dnct,  called 

"Sjrs  


tbetro 


nt  to  dltt^guiih  one  Udn 
uloDS-    The  pelvis  of  tJi 


t  Fl|.  KD  represents  a  vertical  seeUon  of  tbe  tMnej.-a, 
Blanoe ;  c,  b,  the  tolertor  or  munnu  sotChb  of  the  caUces,  IntluK 
pelvli  of  tbe  nieler,  all  Iliese  mbu  hating  been  laid  open  bj  Ibe 

t  IfHdElenlaUy  opened  IIDuy  he  aUedwldi  baked  hair. 
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1.  Place  the  subject  as  in  the  operation  for  lithotomy;  a  thin  block 
is  put  under  the  pelvis,  and  a  grooved  staff  introduced  into  the  bladdor 
hj  the  urethra  and  there  secured ;  raise  the  scrotum,  and  so  expose  the 
perineum.  Although  this  region  has  been,  already  alluded  to  more 
than  once  and  partially  described,  it  may  be  as  wdl  to  sum  up  here 
the  principal  structures  seen  during  its  dissection. 

The  perineum  is  bounded  in  front  by  the  scrotum,  behind  and  at  the 
sides  by  the  coccyx  and  sacro-sciatic  ligaments  and  tuberosities  of  the 
ischium ;  laterally  and  forward,  by  the  rami  of  the  pubes  and  of  the 
ischium.  The  inteeuments  are  tense,  thin,  and  stretched,  as  it  were, 
across  this  triangular  space,  and,  like  the  scrotum,  are  of  a  darker 
colour  than  in  other  parts  of  the  body.  Along  the  mesial  plane  is  the 
raphe,  which  extends  forward  over  the  scrotum  and  lower  surface  of 
the  penis ;  in  the  foetus  an  extensive  fissure  occupies  the  line  of  this 
raphe. 

Dissect  the  integuments  by  two  Baps;  reflect  these  outwards 
towards  the  thighs  and  tuberosities  of  the  isdiium,  and  thus  expose  the 
auperficial  perineal  fascia,^  After  again  and  again  examining  the 
relation  of  this  £ucia  to  all  the  surrounding  structures,  its  varying 
depth  and  strength,  and  its  influence  over  the  course  of  abscess^  urinary 
or  otherwise,  which  may  occur  here,  reflect  it  also  and  expose  the 
muscles.  These  have  been  already  described.f  The  cellular  sheath 
investing  these  surfaces  has  been  oy  some  called  the  middle  perineal 
fascia.  Re-dissect  these  parts  with  care,  for  the*  perineum  cannot  be 
too  often  examined,  and  next  proceed  with  the  section  which  u  to 
exp<»e  the  contents  of  the  pelvis,  and  to  put  them  in  a  position  for 
a  minute  examination  of  their  suxgical,  systematic,  and  general 
anatomy. 

The  object  then  of  the  steps  to  be  next  adopted  by  the  student  is  so 
to  expose  the  viscera  of  the  pelvis  as  to  enable  him  to  examine  them, 
1st,  in  situ;  2d,  systematically,  when  removed  from  the  cavity. 
To  accomplish  this  he  is  required  to  make  a  lateral  or  other  section  of 
the  pelvis ;  the  object  being  to  remove,  with  the  least  injury  to  the 
contained  oigans,  a  side  or  other  wall  of  the  pelvis.  The  left  wall,  for 
obvious  reasons,  is  always  selected  for  removal  in  the'^lateral  section. 

LATERAL  SBCnON  OF  THE  MALE  PELVIS. 

Disaection, — Divide  the  left  pubis  with  a  saw  at  the  distance  of 
about  three-foui-ths  of  an  inch  from  the  symphysis,  and  detach  the 
remains  of  the  left  os  innominatum  by  opening  the  left  sacro-iliac 
articulation ;  leave  all  the  soft  parts  belonging  to  the  left  side  in  the 
pelvis,  and  consequently  in  connexion  with  the  deep  organs  and  with 
those  of  the  other  side ;  distend  the  bladder  and  rectum,  clean  the  sur- 
^ces,  and  preserve  every  important  part. 

Trace  the  peritoneum  over  the  bladder,  and  mark  the  points  of  its 
reflexions ;  how  it  leaves  the  abdominal  walls,  passes  over  the  bladder, 
and  is  reflected  upon  the  rectum ;  note  the  fold  which  forms  the  meso> 
*  See  chapter  on  the  Fasda.  f  See  Muscles  of  the  PexiMom. 
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rectum,  aod  how  mach  of  these  organs,  the  bladder,  and  recttim,  is 
wholly  free  of  a  peritoneal  covering. 

Now  examine  the  pelvic  fiiscia,  or  at  least  what  is  left  of  it,  of  the 
left  side;  to  be  re-examined  afterwards  with  more  advantage  on  the 
right  side. 

By  examining  carefolly  the  fasda  of  the  left  side,  now  detached  from 
the  Uiac  fasda  and  from  all  connexion  with  the  left  wall  of  the  pelvis,  it 
will  be  seen  that,  after  lining  the  inner  surface  of  the  obturator  intemus 
and  levator  ani  muscles  of  this  side,  it  is  reflected  inferiorly  from  the 
walls  of  the  pelvis  upon  the  viscera  nearly  on  a  level  with  the  upper  sui^ 
face  of  the  prostate  gland,  transmits  a  lamina  (vesical  fascia)  over  the 
surface  of  the  bladder,  and  by  means  of  lamina  sent  from  its  outer  sur- 
face encloses  the  prostate,  bladder,  and  rectum.  These  lamina  detached 
from  the  outer  surface  of  the  pelvic  fascia  have  been  named,  in  reference 
to  the  organs  they  endose,  the  vesical,  prostatic,  and  rectal  fascia. 

Dissect  from  off  the  bladder  a  small  portion  of  the  fiisda  to  test  its 
nature,  its  strength,  and  its  attachments ;  lay  open  the  rectal  fiiscia 
by  a  longitudinal  incision,  and  clean  the  external  longitudinal  fibres  of 
the  muscular  tunic  of  the  rectum ;  clean  the  ureter  and  vas  deferens, 
tracing  the  former  to  the  bladder,  the  latter  to  the  prostate  gland ; 
dissect  between  the  prostate,  bladder,  and  rectum,  and,  drawing  the 
former  upwards,  expose  the  yesiculs  seminales  and  the  inferior  fundus 
of  the  bladder,  at  the  point  where  the  bladder  is  opened  when  punc- 
tured through  the  rectum,  marking  in  an  especial  manner  the  line 
where  the  peritoneum  leaves  the  bladder  to  be  reflected  on  the  anterior 
surface  of  the  rectum. 

Examine  practically  the  prostate  gland  in  sihc ;  observe  how  it  sur- 
rounds and  strengthens  the  neck  of  the  bladder  and  the  commencement 
of  the  urethra,  tmd  mark  the  consequent  impropriety  of  dividing  its 
base  in  lithotomy. 

At  this  stage  of  the  dissection  the  precise  anatomy  and  snigical 
anatomy  of  the  inferior  portion  of  the  left  levator  ani  and  ischio-coocy- 
geus  musdes  may  be  re^iily  studied;  the  covering  the  prostate  receives 
from  the  subpubic  ligament;  and  the  anatomy  of  the  musdes  of 
Santorini  and  Wilson  already  described. 

In  front  of  the  prostate  are  the  glands  of  Cowper  and  membranous 
part  of  the  urethra,  which  shall  be  described  immediately. 

Prior,  however,  to  the  systematic  account  of  these  organs,  it  will  be 
proper  to  take  a  view  of  the  surgical  anatomy  of  the  pelvic  fascia  of 
the  ri^t  side. 

Examination  of  the  pelvic  faada  of  the  right  side^^lt  is  on  the 
right  side  of  the  pelvis,  as  yet  untouched,  that  ^e  dearest  view  of  the 
disposition  of  the  fasda  may  be  obtained. 

The  peritoneum  having  been  stripped  off  and  the  loose  cellular 
substance  remored,  clean  and  afterwards  divide  the  remains  of  the 
right  umbilical  artery;  draw  the  rectum  and  bladder  towards  the 
left  side  clear  of  the  cavity  of  the  pelvis,  but  takine  care  to  iivjure 
none  of  their  attachments ;  in  this  way  will  be  displayed  the  pdvic 
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tuoA,  desceading  from  the  lines  ilio-pectinea,  and  covering  the 
obturator  intemus  muscle  and  concave  8urfa<x  of  the  levator  am  of 
the  right  side.  After  descending  to  a  level  with  the  prostate,  it  is 
reflected  upwards  upon  the  sides  and  front  of  the  urinary  bladder, 
becoming  thus  the  vesical  fsscia.  A  kind  of  tendinous  arch,  strength- 
ening the  fascia,  extends  from  the  back  of  the  S3rmphy8is  to  the  spine 
of  the  ischium.  This  tendinous  arch  may  be  consi(kred  as  the  prin- 
cipal origin  of  the  levator  of  the  anus;  above  and  behiod  the  ardi  the 
fibres  of  the  obturator  muscle  may  be  seen  throu^  the  fiiscia ;  below 
and  in  front  those  of  the  levator  ani.  Posteriorly  the  fascia  dege- 
nerates into  common  cellular  tissue. 

At  the  tendinous  arch  just  described  the  pelvic  fascia  divides  into 
two  layers;  one,  the  internal,  descends  on  the  concave  side  of  the 
levator;  the  other,  the  external,  passes  on  its  outer  or  convex  side. 
But  this  latter  again  subdivides  into  two  layers ;  one,  the  internal, 
proceeding  with  the  muscle  as  its  inviting  sheath  towards  the  anus 
and  perineum ;  the  other,  the  external,  descending  more  outwardly  to 
be  attached  to  the  tuberosity  and  ramus  of  the  ischium.  It  shuts  in 
the  obturator  muscle  and  common  pubic  artery.  The  space  betweoi 
these  laminte  has  been  called  the  ischio-rectal  space. 

OF  THE  LIGAMENTS  OF  THE  URINARY  BLADDER. 

A  subject  in  itself  simple  has  been  made  to  appear  complex  by  the 
laboured  descriptions  of  surgical  anatomists. 

When  empty  the  bladder  sinks  down  into  the  cavity  of  the  pelvis ; 
as  it  fills  wiUi  urine  it  ascends  above  the  pubes  into  the  cavity  of  the 
abdomen.  In  young  persons  the  bladder  is  more  of  an  abdominal  than 
a  pelvic  viscus,  and  when  full,  occupies,  in  them  especially,  a  large 
share  of  the  hypogastric  region. 

The  bladder  is  secured  in  its  position  chiefly  by  two  kinds  of  liga- 
ments. The  first,  derived  from  the  peritoneum,  have  been  called  faiae 
ligaments ;  the  second,  derived  from  the  pelvic  fascia  and  other  struc- 
tures, are  called  the  true  ligaments. 

The  so-called  false  ligaments  derived  from  the  peritoneum  are  five 
in  number ;  they  are  the  reflexions  in  fact  of  the  peritoneum,  from  the 
walls  of  the  abdomen  and  pelvis  to  the  bladder,  the  superior  £tdse 
ligament  being  the  portion  reflected  from  the  recti  muscles  upon  the 
anterior  and  superior  surface  of  the  bladder :  on  the  outer  surface  of 
this  reflected  portion  are  the  remains  of  the  umbilical  arteries  late- 
rally, and  in  the  centre,  the  urachus.  When  the  structure  is  made 
tense,  they  project  slightly  inwards  as  cords,  and  give  rise  to  two 
pouches,  one  on  each  side  the  urachus. 

The  false  lateral  ligaments  are  merely  the  folds  of  peritoneum 
extending  from  the  iliac  fossa  to  the  sides  of  the  bladder.  Anteriorly, 
these  form  a  dupUcatnre,  in  which  will  be  found  the  vas  deferens  in 
the  male  and  the  round  ligament  of  the  uterus  in  the  female. 

The  posterior  fidse  ligaments,  formed,  'as  the  precediuEt  of  peri- 
toneal reflexions,  extend  {torn  the  back  of  the  bladder  to  uie  sides  of 
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duplicatnrea  or  lolili,  in  which  are 
the  oblitented  ombilical  >H«riei 
■ndoreten.  A  deep  cul  de  lac  «xiit< 
between  (he  bladder  and  rectum,  the 
toweet  part  of  which  marks  the 
extreme  limit  of  the  deHcent  oT  the 
perltimmm  into  the  cavity  of  the 

The  bladder  haa  bur  true  liga- 
menta;  oainelf,  two  anterior  and 
two  laloral.  Theie  are  formed 
chiedjbythe  pelTic  fascia,  and  ariw 
out  of  the  conneiioa  of  the  fasda 
to  the  bladder  at  the  point  of  its 
refteiion  spaa  the  organ  from  the 
walls  of  the  pelvii.  The  anterior 
of  theee  ligameuta  pua  bade  wards 
from  the  inferior  margin  of  the 
pabes  near  the  i^pbyiuB,  and  ex- 
pand upon  the  neck  of  the  bladder 
and  proitate  gland ;  the  doraal  teini 
of  the  penis  paaa  between  them  on 
their  way  to  join  the  iliac  veins. 
Theae  Ugamenta  are  tinn  and  of 
conaiderable  atrength.  Muscular 
fibres  hare  been  aeen  here  occo- 
donslly,  connecting  the  bladder  to 
the  pubei. 


STBOCTtiaE  o 


THE  tHUBABT 


The  form,  situation,  conneiiona, 
and  intimate  atmcture  of  the  uri- 
nary bladder,  must  neiL  engage  the 
attention  oftbe  atudent. 

It  has  been  dirided  into  a  superior  fimdia,  partially  coTered  by  peri' 
tooeum;  tn inferior  fandaii,  reatine  on  the  rectum;  atodji,  and  cmix. 

Its  regions  are — the  ai^Krior  and  S»ferior,  the  anterior  and  po*lerior, 
and  the  lalerat.    These  must  ba  studied  with  referoice  to  their  con- 


•  Fli.  t04  repreaenta  the  blulder,  proatat 
the  boSr.  and  laid  open  on  the  snl«far  ud 

4st-„ 

penlL  removed  from 
rhce.    Inthisseaton 

tbeoninaaT 

erooenm  »r  Uw  penis  b  diTk 

led  medallT  Ihroioduol  tia  whole 

lea«^l^1atb 

rior  o(  the  bladder  ifc, 

the  alight  emu 

the  bladder 

»,  gl™] 

the  ORthra  lai 
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neiloDs  with  the  peritoneum,  with  the  fiuda,  with  the  aarromiding 
orsans,  and  with  the  walis  of  the  pelvif . 

The  coats  or  tunics  of  the  bladder,  dissected  from  without  inwards, 
are — 1,  a  peritoneal  or  serous  tmiic;  this  is  onlj  peuiial.  2,  a  oeU 
lular  tunic  derived  from  the  pelvic  fascia  ;  th^  invesis  its  entire 
surface.  3,  a  muscular  tunic,  composed  of  pale,  muscular,  unstriped 
fibres,  runniug  in  different  directions,  irregularly.  4,  A  mucous 
membrane,  seen  only  by  opening  the  bladder. 

In  some  places  the  muscular  tunic  is  extremely  thin,  permitdng  the 
mucous  or  inner  tunic  to  touch  the  cellular  layer;  in  others  the  layer 
I  now  describe  is  strong  and  fleshy,  especially  in  young  persons.  It 
is  apt  to  become  hypertrophied  under  rarious  circumstances,  but  more 
especially  in  those  aiSected  with  enlarged  prostate  or  stricture  of  the 
urethra,  thus  giving  rise  to  the  appearance  seen  in  the  interior  of  the 
bladder,  called,  by  tiie  French  anatomists,  veuie  h  coh»M$,  The  neck 
of  the  bladder  is  not  surrounded  by  any  particular  sphincter  or  mus- 
cular fibres  arranged  circularly ;  but  at  this  point  the  fibres  approach 
each  other,  and  are  iiirther  strengthened  by  the  presence  of  a  layer  of 
whitish,  firm,  elastic,  and  extensile  tissue,  having  a  fibrous  appear- 
ance, prolonged  as  fiir  as  the  irigonai  fpace,  and  contributing  to 
orm  the  slight  projection  called  uvula  vesicte — structures  which  will 
be  examined  more  readily  when  the  bladder  has  been  laid  open. 
Some  anatomists  view  the  cellular  layer,  situated  between  the  mus- 
cular and  the  mucous,  as  a  fourth  tunic  or  coat. 

Lastly,  the  mucous  or  internal  tunic,  forming  the  interior  of  the 
bladder.  To  examine  this  tunic,  lay  open  the  budder,  anteriorly  and 
mesially,  from  the  upper  fundus  to  Uie  prostate. 

The  mucous  membrane  of  the  bladder  is  thin,  and  continuous  with  that 
of  the  urethra  and  ureters.  It  is  said  to  have  no  villosities.  The  nature 
of  ita  epithelial  membrane  and  the  character  of  its  intimate  structure 
will  be  described  in  the  general  anatomy  at  the  end  of  this  work.  In 
the  natural  state  neither  crypts  nor  mucous  follicles  have  as  yet  been 
discovered,  but  in  certain  pathological  conditions  they  manifest  them- 
selves. 

The  arteries  of  the  bladder  come  from  the  hypogastric,  mostly 
indirectly, — that  is,  they  arise  from  branches  of  the  hjrpogastric.  Its 
veins,  which  are  numerous,  and  form  plexuses,  join  the  hypogastric 
venous  plexus.  Its  nerves  come  from  the  sciatic  and  hypogastric 
plexuses ;  its  lymphatics  proceed  to  the  hypogastric  glands. 

When  empty  tiie  bladder  falls  into  folds,  which  disappear  when 
distended. 

The  name  of  irigons  or  trigonal  space,  has  long  been  given  to  a 
triangular  surface  seen  in  the  interior  of  the  bbulder,  in  the  centre 
of  its  inferior  fundus,  where  the  mucous  membrane  has  no  ruge. 
The  two  posterior  angles  of  this  triangular  space  correspond  to  the 
mouths  of  the  ureters,  and  the  anterior,  or  apex  of  the  triangle,  to  the 
internal  orifice  of  the  urethra.  The  base  is  an  ideal  iSie  drawn 
between  the  openings  of  the  ureten. 
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At  the  apex  of  this  triaogle  there  arises,  occasionally,  in  cases  of 
disease  of  tiie  prostate  gland,  an  elevated  tubercle,  which  seriously 
obstructs  the  entrance  to  the  urethra;  it  forms,  in  fact,  a  urula,  or 
nipple-like  projection ;  but  this  is,  under  all  drcnmstanoes,  whether 
large  or  small,  a  pathological  appearance.  What  really  exists  here  is 
a  whitish-looking  structure,  seen  immediately  exterior  to  the  mucous 
membrane,  and  between  it  and  the  prostate;  situated  elsewhere  it 
would  scaroely  merit  notice. 

OF  THE  URETHRA. 

Dissection, — The  relations  of  the  urethra  to  the  surrounding  struc- 
tures, and  more  especially  to  the  sub-pubic  ligament  and  muscles  of  San- 
torini  and  Wilson,  having  been  examined  with  care,  remove  the  bladder 
and  penis  altogether  from  the  body ;  prolong  the  incision  already  made 
into  the  anterior  surfiice  of  the  bladder  quite  to  the  extremity  of  the 
penis,  thus  laying  open  the  urethra  throughout  its  whole  extent. 

The  urethra  is  the  tube  or  duct  by  which  the  urine  and  seminal  fluid 
are  discharged  from  the  body.  It  is  then  an  excretory  duct  of  variable 
length;  its  average  may  be  stated  at  9  or  10  inches.  It  is  natu- 
rally nearly  straight,  but  not  quite  so ;  it  receives  in  its  course  the 
ductus  ejaculatorii,  the  ducts  of  the  prostate,  and  those  of  Cowper's 
glands.  A  number  also  of  mucous  follicles  open  upon  its  inner 
surface. 

The  urethra  was  divided  by  Cuvier  into  three  parts — a  prostatic  or 
glandular,  a  muscular,  and  a  vascular.  This  is  the  view  which  ought 
to  be  adopted  by  surgeons.  They  have  generally  preferred  another, 
namely,  a  prostatic,  membranous,  and  a  spongy.  These  names  are 
without  any  meaning,  excepting  the  first. 

1.  The  prostatic  portion  of  the  urethra  means  that  portion  of  the 
tube  which  is  surrounded  on  all  sides  by  the  prostate.  It  varies  from 
15  to  IS  lines  in  length ;  it  passes  somewhat  obliquely  through  the 
prostate  gland. 

In  this  portion  of  the  urethra  and  on  its  inferior  surface,  mesially, 
enter  the  ductus  ejaculatorii  and  ducts  of  the  prostate.  The  mucous 
membrane  presents  a  longitudinal  elevation,  in  which  there  is  poste- 
riorly a  large  lacuna.  The  oblong  rounded  prominence  is  called  the 
verumonianum  or  caput  gallinaginis.  The  ductus  ejaculatorii  enter 
on  its  sides,  and  those  of  the  prostate  on  its  surface.  The  ducts  of  Co  w- 
per's  glands  enter  the  urethra  further  forward,  in  the  vascuUr  portion 
of  the  urethra. 

2.  The  portion  of  the  urethra  which  Cuvier  called  the  muscular,  and 
modem  surgeons  the  memfM^anouSj  is  about  }  of  an  inch  in  length ;  it 
follows  the  prostatic  and  is  succeeded  by  the  spongy  or  vascular.  This 
is  usually  considered  as  the  narrowest  part  of  the  urethra,  and  is  fre* 
quently  the  seat  of  stricture.  It  is  the  portion  of  the  urethra  first  opened 
by  the  surgeon  in  lithotomy,  and  as  it  has  been  so  frequently  divided 
in  this  operation,  together  with  a  portion  at  least  of  the  prostaUo 
portion  of  the  urethra,  it  seems  the  more  surprising  that  surgeons 
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should  80  long  have  hesitated  in  indsing  other  parts  of  the  urethra 
in  cases  of  what  are  called  impermeable  strictures. 

3.  The  spongy  or  vascular  portion  of  the  urethra  is  by  much  the 
longest.  It  commences  close  to  the  anus  (to  which  it  is  partly  attached), 
by  a  bulging  called  the  bulb  of  the  urethra.  The  situation  of  this  bulb 
in  the  perineum  immediately  in  front  of  the  anna  is  readily  found. 
The  vascular  or  spongy  body  surrounding  the  urethra  from  the  bulb  to 
the  glans  inclusive  is  called  the  corpus  spongiosum  vrethriB,  It  forms 
the  ghms  or  balanus.  The  urethra  within  the  glans  is  increased  in 
diameter ;  it  has  been  called  the  fossa  navicularis. 

Organization  of  the  Urethra, — From  its  conunenoement  in  the 
prostate  to  its  termination  in  the  extremity  of  the  glans  penis,  the  ure- 
thra is  lined  throughout  by  a  mucous  membrane,  continuous  anteriorly 
with  the  maigins  of  the  oriiicium  externum  urethne  ;  posteriorly  witn 
that  of  the  bladder,  and  with  the  membranes  lining  the  various  ducts 
entering  it.  Its  colour  varies ;  of  a  bright  red  near  its  orifice,  it  is 
pale  and  whitish  throughout  the  rest  of  its  extent  Mucous  ducts 
(sinuses  of  Morgagni)  open  upon  its  surface,  some  of  them  of  consider- 
able size. 

This  membrane  is  delicate,  and  covered  by  a  fine  epithelium  through- 
out its  whole  extenL  The  urethra,  like  other  mucous  canals,  never 
perhaps  becomes  wholly  obliterated.  A  layer  of  cellular  membrane  sup- 
ports this  mucous  tissue,  in  which  a  layer  of  longitudinal  muscular  fibres 
may  be  detected  with  the  microscope. 

The  spongy  tissue  surrounding  tiie  urethra  (the  corpus  spongiosum 
urethne)  wSl  be  described  with  Uie  anatomy  of  the  penis. 

ORGANS  OF  GENERATION  IN  THE  MALE. 

The  minuteness  of  some  of  their  structures  is  the  onl^  difficulty  the 
student  will  experience  in  the  dissection  of  these  organs.  The  syste- 
matic method  is  upon  the  whole  the  best. 

1.  THE  SCROTUM,    DARTOS,  AND  CREMASTER; 

the  external  envelopes  of  the  Testes, 

These  envelopes  are  generally  viewed  as  five  in  number  :~- 

1.  The  integuments. 

2.  The  dartos. 

8.  The  cremaster  muscle. 

4.  The  fibrous  tunic. 

5.  The  serous  or  tunica  vaginalis  testis. 

These  superincumbent  layers  form  the  scrotum ;  an  internal  sqptum 
divides  this  into  two  portions. 

The  connexions  of  the  scrotum  do  not  require  to  be  pointed  out. 
It  varies  much  as  to  laxity  and  contraction,  being  much  inflaenoed  by 
cold,  age,  &c.  On  the  left  side  the  scrotum  descends  lower  than  on 
the  right;  this  has  not  eso^ed  the  attention  of  artists,  painters  and 
sculptors. 
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1.  The  akin  of  the  scrotum  is  remarkable  for  its  delicacy  and  dark 
colour,  for  its  rugosities,  and  for  the  number  of  sebaceous  follicles  it 
contains ;  for  its  raphe,  and  for  the  long  hairs  which  grow  in  it. 

2.  The  dartos  are  two  cellnlo-fibrous  and  occasionally  muscular 
tunics,  destitute  of  fat,  of  a  reddish  tint,  and  attached  to  the  ossa  pubis 
and  ischii,  where  they  descend  towards  tiie  raphe,  to  which  they  closely 
adhere.  Internally  they  form  a  septum,  which  terminates  above  at 
the  lower  part  of  the  urethra,  thus  separating  the  testes  from  each 
other.  Externally  they  correspond  to  the  integuments ;  internally  to 
the  fibrous  tunic  and  cremaster. 

3.  The  cremaster  muscle, — On  each  side  there  descends  through 
the  inguinal  canal  a  bundle  of  fleshy  fibres  called  cremasters.  Its 
origin  commences  at  the  lower  edge  of  the  internal  oblique  and  trans- 
versalls  muscles,  and  they  may  even  derive  fibres  from  the  inner  side 
of  Poupart's  ligament ;  from  these  origins  the  fibres  descend  in  the 
inguinal  canal,  on  the  anterior  and  inferior  surface  of  the  spermatic 
cord,  to  the  external  ring,  through  which  they  pass  with  the  cord. 

The  fibres  now  change  their  direction,  passing  downwards  into  the 
scrotum,  where  they  form  in  many  cases  concentric  circles,  returning 
by  one  extremity  to  the  pabes.  In  the  scrotum,  the  fasdcuJi  compos- 
ing the  cremaster  are  spread  out  apart  from  each  other.* 

Action, — To  raise  the  testes  and  to  give  them  a  rolling  motion. 

4.  The  fibrous  or  celhiiar  tunic  supports  the  cremaster,  which  is, 
indeed,  spread  out  upon  it.  This  fibrous  tunic  forms,  as  it  were,  a 
bag  for  each  testis :  it  is  thin,  transparent,  and  intimately  connected  to 
the  serous  or  vaginal  tunic  which  immediately  foUows  it. 

5.  The  turUca  vaginalis  of  the  testes  was,  at  one  time,  a  process  of 
the  peritoneum.  Its  origin  and  nature  then  cannot  be  doubted*  It 
forms  a  closed  sac  without  an  aperture,  and,  like  all  other  serous  mem- 
branes, furnishes  a  portion  to  line  the  walls  of  the  cavity  containing 
the  organ,  the  parietal  portion;  and  another,  the  visceral  portion, 
affording  to  the  testes  a  more  or  less  complete  covering;  this,  for 
obvious  reasons,  is  never  complete ;  a  serous  fluid  bedews  its  surfiuje : 
when  dropsical  it  constitutes  the  disease  called  hydrocele. 

In  the  foetus,  and  for  a  short  time  after  birth,  it  communicates  with 
the  peritoneum ;  this  explains  the  true  nature  of  the  hernia  called 
congenital;  but  it  closes,  or  ought  to  close,  soon  after  birth,  its 
remains  degenerating  into  cellular  membrane,  forming  a  part  of  the 
spermatic  cord. 

It  is  the  pathology  of  hernia  chiefly  which  gives  an  interest  to  the 
structures  just  described.  But  they  are  connected  also  with  some 
interesting  anatomical  and  physiological  ^Eicts  in  the  history  of  the 
foetus. 

Some  view  the  dartos  merely  as  a  continuation  of  the  superficial 
abdominal  fascia,  extended  into  the  scrotum. 

*  I  have  observed  this  peculiar  arrangement  of  the  muscalar  fibres  in  the 
powerAil  levator  which  raises  the  cartilages  protecting  the  nostrils  of  the 
whale. 
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The  Testes  m  the  eMentiil  oi^uu  of  geneisljoii  in  the  malt. 

The  veJght  of  a  healUij  talicle  and  cpididjiDu  u  abont  u  onaa. 
The  teroos  tanic  ii  ■  partiil  one,  derived  frion  the  tiuiim  TagJDolii 
totii,  coTering  (md  toppDrting  the  teile*  in  the  ume  waj  (hat  the 
peritoQeum  does  Ihs  liTer,   or  the  pleoi       ■■■     ' 


the  long!,  the  n 
Tbe  proper  tt 


1  albu- 


ginea.  lituated  bcoeat 
Beroui  cwl,  ntd  ialini*t«lj 
united  with  it.  Beaidei 
being  complete,  thi*  tunic 
lenda  a  procesi,  called  me- 
ditutinam  t«eti>,  into  th« 
interioroftheor^ui.    From 

arise,  of  vhlch  some  are  at- 
tached to  the  inner  lurface 
of   the    tunio  albugines; 
others    form    pouchee     or 
id  lupporting  the  glandular  lobet  of  the  testis. 
Tbe  tonics  albugineB  itself  leema  diriaible  into  two.  iajen — an 
eitemBl  or  fibrous,  and  an  internal  or  Taaculfir. 

From  the  glandiUar  substance  of  the  orpui  sriMthe  lubuli  Mminiteri 
which  compote  the  greater  msH  of  the  testis.  TbcM  tubuU  are  dis- 
posed in  nmaerous  piriform  tutiee,  of  two  kinds,  a  larger  sod  ■ 
smaller. 

Bj  the  term  rele  testis  is  meant  a  set  of  omale  which  receire  the 
semen  from  the  tubuli;  the  canals  are  situated  within  the  mediutinum, 
at  the  posterior  edge  of  the  testis,  opposite  the  epidid^is.  From 
the  rett  to  the  epididymis  there  pass  vesKia  callea  visa  igemtia ; 
the;  YHTy  in  number,  but  are  usually  13  or  15;  they  arise  singly  from 
the  rele,  and  terminate  in  the  epididymis  in  snch  a  vay  as  to  leave  it 
a  single  tube. 

The  up^r  and  lower  ends  of  this  convoluted  tube  are  called  the 
globiu  major  and  g.  minor :  the  vasa  efferentia  uaist  in  forming  the 
globus  m^or,  and  the  globus  minor  or  tail  of  the  epididymis  tenninat«« 
by  becoming  the  tws  defertnt.  The  body  of  the  epididymis  ii  entirdy 
compoteil  of  this  single  seminal  vessel,  the  cos  deftitta. 


•Fig.* 
»,  thetei 


— Vertical  section  of  the  teeds. — a,  (he  posterloT  margin  where 
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inipe  i  the  HnDlTuI  veHeiB  aUo  leave  ilta  teiUs  "by  Ibii  ma^ln ; 
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Prooeediog  upwards,  it  gradaallj  recedes  from  the  body  of  the 
testicle  to  form  a  portion  of  the  spermatic  cord. 

The  Spermatic  Cord  (Funiculus  spermaticus),— The  spermatic 
cord,  of  which  the  vas  deferens  constitutes  the  most  important  vessel, 
(•ommences  at  the  back  of  the  testicle,  becoming  comparatively 
free  when  it  reaches  the  level  of  its  upper  edge.  From  this  point  it 
ascends  almost  vertically  until  it  reaches  the  external  abdomjxud  ring 
or  aperture.  On  entering  this  ring  it  alters  its  course,  ascending 
'Opwards  and  outwards  as  far  as  the  deep  abdominal  ring  (opening  in 
the  fascia  transversalis),  which  it  also  passes  through  and  thus  enters 
the  cavity  of  the  abdomen :  here  its  component  parts  separate ;  the 
vas  deferens  dips  into  the  pelvis  to  reach  the  prostate  gland,  and  ulti- 
mately,  though  under  another  name,  the  urethra ;  the  blood-vessels, 
lymphatics,  and  nerves,  on  the  other  hand,  may  be  traced  to  the  sources 
whence  they  came. 

By  reversing  the  description  and  dissection,  the  student  will  have  a 
clearer  idea  of  how  the  spermatic  cord  is  formed.  Just  within  the 
deep  abdominal  ring,  between  the  peritoneum  and  the  fascia  trans- 
versalis, the  spermatic  artery,  vein,  l3rmphatic8,  and  nerves  join  the 
vas  deferens,  ascending  from  within  Uie  pelvis.  They  receive  a  cel- 
lular sheath  from  the  outer  surface  of  the  peritoneum,  and  on  passing 
through  the  fascia  transversalis,  a  second  from  the  edges  of  the  ring ; 
the  cord  thus  formed  is  joined,  in  the  inguinal  canal,  by  the  fibres 
of  the  cremaster.  Thus  descending,  and  considerably  enlarged  by  cel- 
lular substance  and  additional  fine  blood-vessels,  it  leaves  the  abdomen 
by  the  external  ring,  where  it  is  further  strengthened  by  a  cellular 
sheath. 

It  now  descends  vertically  into  the  scrotum,  proceeding  to  the  pos- 
terior edge  of  the  testicle. 

A  small  artery  accompanies  the  vas  deferens  in  this  part  of  its 
course.  The  spermatic  nerves  cannot  be  traced  into  the  substance  of 
the  testicle.  The  fibrous  coat,  considered  as  a  continuation  of  the 
superficial  abdominal  fiiscia,  also  embraces  the  spermatic  cord;  and 
occasionally  the  remains  of  tiiat  portion  of  the  tunica  vaginalis  which 
connected  it  with  the  peritoneum  are  distinctly  visible. 

Vas  Deferens. — The  nature  and  course  of  this  vessel  has  been 
already  repeatedly  alluded  to.  It  is  in  &ct  the  continuation  of 
the  epididymis ;  it  begins  to  recede  from  that  body  at  the  lower  end 
or  tcul,  and  ascends  in  the  spermatic  cord  behind  the  vessels  and 
nerves.  Having  entered  the  abdomen  in  the  way  already  described 
(see  Spermatic  Cord),  it  descends  in  the  pelvis  backwaxds  and  in- 
wards, attached  to  the  sides  of  the  bladder.  It  crosses,  in  this  part  of 
its  course,  the  iliac  vessels,  passing  bdiind  the  umbilical  artery  and 
before  the  ureter. 

Gradually  approaching  each  other,  the  vasa  deferentla  reach  the 
inferior   fundus   of  the  bladder,  proceeding  horizontally  forwards 

2  K 
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to  the  base  of  the  prostate,  where  they  tonch.  They^  are  situated  on 
the  inner  side  of  the  vesiculse  seminales,  from  which  each  recdves  a 
canal,  being  the  termination  of  the  yesicuke  themselves.  The  seminal 
dacts  now  enter  the  prostate  gland,  in  which,  to  their  termination  in 
the  urethra,  they  receive  the  name  of  ductus  ejaculatorii. 

The  yasa  deferentia  are  firm  tubes,  of  a  dull  white  colour,  with 
thick  walls,  and  easily  recognisable  by  the  touch.  They  are  com- 
posed of  two  tunics,  a  mucous  and  a  fibrous,  which  latter  some  have 
thought  to  be  muscular. 

Their  calibre  is  exceedingly  fine :  from  their  commencement  in  the 
tail  of  the  epididymis  to  the  deep  abdominal  ring,  they  are  scarcely 
capable  of  admitting  a  hair;  but  being  without  valves,  they  may  be 
filled  with  mercury,  and  in  that  way  the  minute  structure  of  the  testes 
has  been  investigated. 

VesiooLjG  Seminales. — Two  small  membranous  tubes  so  con- 
voluted as  to  resemble  vesicles  or  bags.  When  carefiilly  dissected,  the 
vesicles  are  foimd  to  be  merely  elongated  tubes,  with  short  diverticula 
at  various  points. 

Placed  under  the  bladder,  before  the  insertion  of  the  ureters,  above 
the  rectum,  behind  the  prostate  gland,  and  externally  to  the  vasa 
deferentia,  they  are  immersed  in  a  mass  of  adipose  cellular  tissue. 
They  have  no  communication  with  each  other. 

Posteriorly,  they  terminate  in  a  rounded  cul-de-sac ;  anteriorly,  they 
end  each  in  a  short  canal,  uniting  with  its  correspondUng  vas  deferens. 

These  vesicles  are  merely  flexuous  canals,  with  numerous  lateral 
diverticula  opting  into  them.  In  structure  they  resemble  the  vasa 
deferentia. 

Ejaculatobt  D(7CTS. — ^These,  two  in  number,  are  formed  by  the 
junction  of  the  vasa  deferentia  and  seminal  vesicles  of  either  side. 
They  are  of  a  conical  shape,  and  about  an  inch  in  length.  They 
proceed  forwards,  parallel  to  each  other,  passing  through  the  sub- 
stance of  the  prostate,  and  finally  terminate  in  the  urethra  by  two 
small  oblong  orifices,  situated  upon  the  lateral  and  anterior  puis  of 
the  verumontanum. 

To  expose  their  course,  pass  bristles  into  them,  and  lay  open  the 
ducts  to  near  their  termination. 

OF  THE  PB08TATE. 

The  prostate  gland,  the  anatomical  relations  of  which  have  been 
already  carefully  described,*  is  a  solid  glandular  body  about  the  siie  of 
a  small  walnut,  and  is  liable  to  enlargement  in  old  age.  It  is  formed 
by  an  assemblage  of  mucous  follicles.  Of  the  form  of  a  truncated 
cone,  with  the  apex  forwards,  it  surrounds  the  neck  of  the  bladder 
and  commencement  of  the  urethra. 

The  intimate  texture  of  Uie  gland  is  peculiar,  and  is  especially  re- 
markable for  a  physical  property  long  known  to  lithotomists  dis- 
*  See  anatomy  of  the  bladder,  pelvis,  fiMcia,  eto. 
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tinguished  for  their  sacoess  and  skill — its  elasticity.  Their  method  of 
operating,  on  which  their  saccesa  depended,  waa  baaed  on  the  know- 
ledge of  this  physical  property  of  the  gland.  The  secret  waa  ultimatdy 
revealed  by  the  distinguished  Scarpa. 

It  is  owii^  to  this  property  of  cohesion,  tenacity,  and  elasticity, 
that  a  small  incision  made  through  the  anterior  part  of  the  gland, 
the  base  being  left  entire,  may  be  dilated  by  the  introduction  of  the 
finger  of  the  surgeon,  passed  through  it  into  the  bladder,  to  such  an 
extent  as  to  admit  of  the  ready  and  safe  extraction  of  all  but  the 
very  largest  calculi. 

The  old  surgeons  who  invented  and  used  the  apparatus  major  were 
aware  of  this  property  of  the  prostate,  but  they  attempted  the  dila- 
tation by  means  of  hard  instruments  instead  of  the  finger  of  the 
surgeon  himself. 

Cb  a  knowledge  of  this  fitct,  which,  though  he  was  Rau's  assistant, 
Albinus  never  discovered,  was  based,  no  doubt,  the  secret  of  tiiat  most 
distinguished  of  lithotomists.  It  consists  in  this — as  I  ascertained  by  a 
post-mortem  examination  of  two  men  operated  on  by  Mr.  Liston,  and  who 
died,  the  one  of  fever  and  sloughing,  the  other  of  pelvic  abscess — not  to 
extend  the  incision  of  the  prostate  beyond  tuxhthirds  of  its  entire 
length ;  leave  the  base  entire ;  dilate  skilfully  with  the  forefinger  of 
the  left  hand,  giving  to  it  a  rotatory  motion ;  touch  the  calctuus,  if 
possible,  before  withdrawing  the  finger  from  the  bladder ;  introduce 
the  forceps  cautiously ;  grasp  the  stone  with  the  least  possible  violence, 
and  remove  it  slowly  and  firmly  from  the  bladder. 

To  Scarpa  we  owe  the  first  published  account  of  the  method 
practised  without  a  doubt  by  Rau,  Cheselden,  Martineau,  Crichton, 
and  by  all  good  lithotomists. 

The  upper  surface  of  the  prostate  is  covered  by  the  anterior  liga- 
ments of  the  bladder ;  the  lower  sur&ce,  smooth  and  plain,  rests  upon 
the  rectum,  to  which  it  is  connected  by  cellular  tissue.  A  layer  of 
the  pelvic  fascia  passes,  in  fact,  between  them.  Its  sides  are  rounded 
and  smooth ;  they  correspond  to  the  levatores  ani.  The  base  sur- 
rounds the  neck  of  the  bladder,  and  the  summit,  gradually  becoming 
thinner,  encircles  the  commencement  of  the  membranous  part  of  the 
urethra.  The  canal  of  the  luethra  and  the  ejaculatory  ducts  thus  pass 
tiirough  it. 

Of  its  intimate  texture  but  little  is  known.  When  cut  into  a 
number  of  small  follicles  may  be  seen  in  it,  containing  a  viscid,  ropy 
fiuid  of  a  whitish  colour.  From  these  arise  excretory  ducts,  ten  or 
fifteen  in  number,  which  open  into  the  urethra  by  the  sides  and  at  the 
surface  of  the  verumontanum. 

Surgical  anatomists  and  pathologists  have  found  it  convenient  to 
divide  the  prostate  into  three  lolws;  two  lateral,  and  one  mesial. 
The  latter  connects  the  two  lateral  together. 

Two  kinds  of  calculi,  white  and  dark  brown,  or  black,  form  in  the 
prostate;  hypertrophy  of  the  gland  goes  by  the  improper  name  of 
scirrhus. 
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oowpER*8  GLANDS. — Accessory  Glands. 

These  glands  seem  to  have  been  discovered  by  Cowper,  an  English 
surgeon,  notorious  for  his  plagiarisms  of  the  writings  of  the  Dutch 
anatomists. 

They  are  two  small,  granulated ,  oblong,  or  rounded  glandular 
bodies,  placed  parallel  to  each  other,  before  the  prostate,  on  the  sides 
of  the  urethra,  and  above  the  aooeleratores  urinse  muscles.  Thej  vary 
in  size,  but  are  generally  as  large  as  a  pea,  of  a  reddish  colour  and 
glandular  tissue.  Though  occasionally  wanting,  or  single,  they  are 
probably  not  unimportant  glands,  and  seem  to  exercise,  expedslly  in 
woman  (for  they  are  as  large  in  the  female  as  in  the  male),  a  marked 
inilnenoe  over  sexual  desire. 

Their  excretory  duct,  about  six  Hoes  in  length,  creeps  obliquely 
inwards  and  forwards  in  tiie  spongy  tissue  of  the  urethra,  and  opens 
before  Uie  verumontanum. 

In  man,  these  glands  may  upon  the  whole  be  viewed  as  rudimentary 
parts  of  a  system,  multiplied  and  increased  both  in  size  and  number  in 
some  other  animals. 

THE  PENIS. 

The  penis  is  the  preparatory  male  organ.  In  woman  the  same 
organ,  in  a  rudimentary  state,  is  called  the  clitoris.  With  certain 
differences  the  history  of  the  anatomy  of  the  one  applies  to  the  other. 

The  penis  is  composed  of  the  following  parts : — 

1.  The  common  integuments  of  the  body  cover  the  greater  part  of 
the  penis,  terminating  by  a  prepuce  or  free  part,  whose  dimensions  vary 
in  different  individuals.  These  int^umoits  are  Bne  and  delicate.  No 
adipose  tissue  is  ever  found  in  the  cellular  membrane  coimecting  the 
skin  to  the  superficial  fascia  beneath.  A  number  of  follicles  at  the  base 
of  the  prepuce,  on  its  inner  side,  secrete  a  fcetid  whitish  snbstance, 
called  smegma. 

2.  The  superficial  &scia,  descending  from  the  abdomen,  passes  over 
the  pubes,  furnishing  the  penis  with  a  tolerably  Brm  and  elastic  sheath. 
This  is  connected  by  loose  cellular  tissue  to  the  integuments  above, 
and  to  tiie  fibrous  covering  of  the  corpora  cavernosa  and  corpus 
spongiosum  urethrs  beneath.  It  forms  the  superficial  suspensory 
ligament  of  the  penis.  Abscesses  forming  beneath  this  fascia  require 
the  immediate  attention  of  the  surgeon,  to  prevent  sloughing  of  the 
organ. 

3.  The  corpus  cavemosum  of  the  penis  forms  about  two-thirds  of 
its  volume.  It  is  essentially  composed  of  a  slightly  elastic,  thick,  and 
strong  fibrous  membrane,  traversed  in  many  places  by  vascular  ramifi- 
cations.    Its  general  colour  is  an  opaque  white. 

The  fibrous  membrane  just  described  is  not  confined  to  the  surface 
of  the  organ,  but  extends  into  its  interior,  dividing  it  incompletely  into 
two  cylinders,  whose  crura^  or  roots,  are  attached  to  the  rami  of  the 


THB  PENIS.  501 

ischiam  and  pubes.  The  septum  is  called  aepium  peotiniforme ;  it 
is  incomplete,  especially  anteriorly.  It  seems,  however,  to  support 
the  vascular  tissue  forming  the  essential  port  of  the  organ,  by  sending 
filaments  in  all  directions  to  the  inner  surface  of  the  enveloping  fibrous 
membrane.  In  the  penis  of  the  whale  I  found  these  structures  to  be  of 
great  strength ;  their  office  is  mechanical. 

The  corpus  cavemosum  of  the  penis  does  not  extend  into  the  glans. 
Its  muscles  have  been  already  described.  Its  anterior  extremity,  when 
the  glans  has  been  removed,  represents  a  truncated  cone,  united  to  the 
base  of  the  glans,  and  perforated  by  several  vessels.  On  its  upper 
surface,  mesially,  is  a  groove,  in  which  run  tbe  dorsal  arteries  and 
veins  of  the  penis ;  posteriorly  it  is  connected  to  the  symphysis  of  the 
pubes  by  a  fibrous  suspensory  ligament  of  considerable  strength ; 
inferiorly  the  crura  adhere  firmly  to  the  rami  of  the  pubes  and 
ischium.  On  its  inferior  aspect  is  a  broad  groove,  deeper  than  the 
superior  one,  in  which  is  lodged  the  urethra,  surrounded  by  the  corpus 
spongiosum  urethra. 

The  interior  of  the  fibrous  cylinders  thus  forming  the  crura  and 
body  of  the  corpus  cavemosum  is  filled  with  blood-vessels,  but  how 
arranged  has  not  yet  been  determined.  All  that  we  know  is  confined 
to  a  mechanical  tracing  of  the  arteries  and  veins,  and  even  this  stops 
short  of  their  extremities. 

Their  arteries  come  from  the  deep  branch  of  the  internal  pudic,  and 
occupy  the  centre  of  its  lateral  portions.  They  anastomose  freely 
with  each  other,  and  communicate  (as  shown,  at  least^  by  injections 
made  after  death)  with  the  arteries  of  the  glans  and  corpus  spongiosum 
urethrs. 

Nervous  filaments  accompany  these  arteries.  The  accompanying 
veins  are  not  well  understood ;  they  seem  to  be  more  connected  with 
the  structure  next  to  be  described — the  coipus  spongiosum  urethrse. 

Two  arteries,  the  donal  arteries  of  the  penis,  and  two  veins,  also 
called  dorsal,  run  along  the  groove  in  the  upper  sur&ce  of  the  corpora 
cavernosa  of  the  penis.  The  distribution  of  these  vessels  has  a  re- 
ference more  to  the  corpus  spongiosum  urethrse  and  glans  than  to  the 
structures  I  now  describe. 

CORPUS  SPONQIOSUM  URETH&S  AND  GLAK8  PENIS. 

This  is  a  structure  analogous  to,  but  not  identical  with,  the  vascular 
tissue  of  the  corpus  cavemosum  penis ;  they  are  both  erectile,  and 
similarly  disposed  as  to  their  component  parts, — ^that  is,  the  corpus 
spongiosum  is  fibrous  and  vascular,  but  yet  sufficiently  peculiar  to 
require  a  separate  description. 

The  corpus  spongiosum  urethrse  surrounds  the  urethra  from  the 
membranous  portion  to  its  termination  at  the  orifice  of  the  glans. 
The  vascular  structure  commences  in  the  bulb,  whidi  it  forms,  and 
terminates  by  expanding  into  the  glans  or  balanus.  The  fibrous  en* 
yelope  more  immediately  surrounding  it  is  a  portion  of,  or,  at  least^ 
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intimately  connected  with,  thai  belonging  to  tht  corpus  caTcrnomm ; 
its  Taflcular  tiasae*  whererer  examined,  seems  to  differ;  it  is,  in  bet, 
mostly  Tenons :  a  network  of  short  Teins  freelj  commonicating  with 
each  other,  nltimatelj  terminating  in  the  dorsal  Teins  of  the  penis. 

Two  arteries  (arteries  of  the  bulb)  of  moderate  size  enter  the  bnlb 
immediately  above  the  transTerM  muscle  of  the  perinemn ;  thej  proceed 
through  the  centre  of  the  corpus  spongiosmn  nrethrx,  giving  off  nu- 
merous branches :  but  how  they  terminate  is  not  known  for  certain. 

A  network  of  veins  and  another  of  lymphatics  cover  the  surface  of 
the  glans,  which  is  continuous  with  the  corpus  spongiosum  urethrn, 
and  forms  its  terminating  portion ;  it  is  drcnmscribed  by  a  prominent 
edge,  the  corona  glandis,  bdiind  whidi  the  inner  margin  of  the  prepuce 
forms  a  cul-de^ac  by  being  reflected. 

Beneath  the  urethra  the  corona  glandis  is  interrupted  by  a  small 
groove  extending  to  the  orifice  of  tlut  canal,  occupied  by  the  fraenum 
preputii. 

The  glans  is  invested  by  the  submucous  covering  of  the  prepuce, 
which,  over  it,  assumes  another  diaracter.  It  is  here  covered  by  a 
delicate  epidermis,  and  has  no  mucous  crypts.  Its  tissue  is  similar  to 
that  of  the  corpus  spongiosum  urethne. 


THE  ORGANS  OF  GENERATION  IN  THE  FEMALE. 

In  a  systematic  description  of  these  organs  the  ovaria  claim  the  first 
attention. 

THE  OVARIA  AND  FALLOPIAN  TITBES. 

The  Ovaria,  formerly  called  the  female  testes,  are  the  essential 
of^ans  of  generation  in  woman.  They  are  remarkable  in  having  tn- 
terrupted  ductSf  by  means  of  which  they  at  times  communicate  with 
the  interior  of  these  ducts,  whilst  at  other  times  there  exists  complete 
separation  of  the  gland  and  its  ducts.  It  was  this  curious  circum- 
stance in  their  history  which  misled  even  Fallopius,  the  discoverer  of 
these  oviducts,  which,  in  his  honour,  are  called  the  "Fallopian 
tubes." 

The  recent  improvements  in  the  anatomical  history  of  the  female 
organs  do  not  originate  in  any  recent  discoveries,  but  in  the  revival, 
by  modem  anatomists,  of  the  superior  descriptions  of  the  older  anato* 
mists — of  De  Graaff,  for  example,  Bartholin,  Santorini,  Morgagni, 
Ruysch — descriptions  which  had  been  overlooked  for  at  least  a  century, 
their  place  having  been  occupied  by  those  made  by  hasty  and  inaccurate 
observers. 

I.  The  ovaria  are  two  egg-shaped  bodies,  placed  between  the 
layers  of  the  broad  ligaments,  on  either  side ;  Uiey  are  of  a  pale  red 
colour;  they  lie  transversely,  as  it  were,  in  respect  of  the  pelvis. 
Their  inner  extremity  is  attached  to  the  uterus  by  a  ligament — 
the  prcper  ligament  of  the  ovary  ;  the  external  extremity  of  eadi  is 
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connected  to  the  eztsemity  of  the  corresponding  Fallopian  tobe  bj  a 
filament  detached  from  the  extremity  of  the  tube  itself;  thus  retaining 
the  duct  and  gland  near  each  other. 

As  no  duct  conld  be  discovered  in  direct  communication  with  the 
ovarium,  the  ancient  anatomists  asserted  that  the  true  ligament  of  the 
ovarium  was  a  duct«  This  was  easily  refuted  by  cutting  the  ligament 
across,  and  showing  that  it  was  solid.  But  the  physiologists  of  those  days, 
clinging  to  the  Hippocratic  theory  of  seminal  fluids  secreted  by  both 
sexes,  and  commingling  in  the  uterus,  maintained  that,  although  the 
cord  was  solid,  fluids  might  pass  along  its  surface.  At  last  the 
Fallopian  tube  was  discovered ;  its  grasping  of  the  ovarium  during 
coition  was  at  first  niessed  at  and  afterwards  proved.  The  ovary  theory 
was  finally  establi&ed  by  De  Graafi',  and  the  ovaria  ceased  to  be  called 
testes. 

The  ovaria,  besides  havins  a  partial  covering  from  the  peritoneum, 
are  enveloped  by  a  dense  ceUulo-filamentous  membrane,  firom  the  inner 
surface  of  which  a  number  of  prolongations  are  transmitted  into  the  solid 
structure  of  the  organ.  The  real  nature  of  the  parenchyma  is  quite 
unknown ;  it  is  soft  and  spongy,  and,  when  torn,  seems  composed  of 
cellular  and  vascular  lobules  abounding  with  vessels.  Amongst  these 
may  be  observed  from  15  to  20  small  vesicles,  first  observed  by  De 
Graafi,  and  from  him  called  the  Graaffian  vesicles ;  they  are  trans- 
lucent, and  contain  a  fluid.  These  are  now  admitted  to  be  the  seat  of 
the  ova — to  be  intimately  connected  with  the  history  of  the  ovton,  and 
of  generation.  When  ruptured  they  give  rise  to  the  corpus  luteum, 
and  this  may  be  either  true  or  false. 

It  is  not  true  that  De  Graaff  mistook  the  vesicles  which  bear  his 
name  for  ova,  De  Graaff  was  the  first  who  discovered  the  true  ovum 
in  the  Fallopian  tube  on  its  way  to  the  uterus. 

The  Fallopian  Tubes — Oviducts, — ^These  are  two  canals  placed 
within  the  duplicature  of  the  broad  ligaments  and  along  the  upper 
edge,  connected  by  one  extremity  to  the  uterus,  into  whi<£  they  open, 
and  terminating  at  the  other  in  a  free  extremity,  wide,  floating,  and 
fringHd,  the  fimbriated  extremity*  of  the  tube.  Amongst  these 
fimbriae,  one  larger  than  the  rest  is  attached  to  the  external  pole  of 
the  corresponding  ovarium. 

The  canal  which  each  tube  forms  commenoes  at  the  upper  angle  of 
the  cavity  of  the  uterus  by  an  opening  so  fine  as  merely  to  admit  a  large 
bristle.  The  tube,  which  is  tortuous,  gradually  widens  and  opens  at 
the  surface  of  the  fimbriated  extremity,  and  here  the  serous  and  mucous 
membranes  touch  each  other.  The  opening  thus  formed  is  the  peri- 
toneal or  abdominal  opening  of  the  tube.  It  is  here  that  the  surface 
of  the  serous  membrane  communicates  with  the  exterior.  The  inner 
aperture  is  the  uterine. 

The  Fallopian  tubes  are  lined  by  a  mucous  membrani  of  a  peculiar 
character,  plicated  nearly  throughout:  the  folds  run  in  the  long 

•  MoTsus  dlftboU. 
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alia  of  the  tube.  The  liinbruled  eitnmitj  ia  at  times  very  lat- 
cuIbt,  uid  K^ma  compoaed  oi  errctile  tiiaue.  A  rmther  itrang  Rbiooa 
tunic  coDiplpla  the  eiMrior  of  the  tube. 

It  it  now  ■  gmemll;  rec«iTrd  opinioD  tb*t  daring  coitioa  the 
Pullopim  tube  grupa  the  otbHuid  bj  it*  fimbriated  extremity,  tliD* 
becDDiiiig  u  uDinlernipted  OTiduct  for  the  moment.  irthecoitJOD  be 
fruitful  ■  Qnnlfiaii  veaicle  bunta,  the  peritoneal  and  Gbroui  tnnio  of 
the  ovarium  giro  way  at  the  point  comspoodLog  to  the  Tedde,  and  an 
OTum  it  diacharged,  which  uitimaielj  fiDds  iti  way  into  the  utenii  by 
the  Kallopian  tube.  The  amallnesa  of  the  OTum  when  [t  tint  nadia 
the  utcnia  may  be  belt  underatood  by  reflecting  on  the  narrow  opsiing 
by  which  the  tube  communiaitea  with  the  uterua. 

Ruyach  deoied  the  burating  of  the  cDverii^  of  the  OTajium,  ne- 
cessary for  the  e««pe  of  tlie  ovum  from  the  vesicle  of  De  Oraaff;  be 
imBEinid  that  the  inrnling  tunica  were  merely  reflected  innards,  form- 
ing little  cula-de-aac  communicating  with  the  parenchyma  of  tbe  organ. 
I  lonaiderDeOraafTa  viewaa  the  more  correct  one,  and  all  bnt  demou- 
stisted.  The  orarian  artmea  and  veina  baye  been  already  deacribed ; 
their  nerrea  come  from  the  aympalhetic. 

THB  CTKntJt—  Matrix. 

The  utenu  ii  a  hollow  symmetrioil  organ  of  the  ahape  of  a  tmn- 
cated  cone,  placed  in  the  middle  of  the  pelrii,  between  the  bladder  and 
the  rectum,  above  the  vacina  and  beneath  the  oonvolutjons  of  the  small 
intestines.  It  it  lUtteoed  from  before  bacJcwards  and  la  nearly  an  inch 
in  thickness.  Al»ut  two  inches  broad  superiorly,  it  becomes  mnch 
narrower  below. 


■  Fig.  loT.— SbowlBg  ihe  menu,  ovarii,  and  Fallopian  ttUns:  ibe  atemihsa 
■n  Isldopen  anUrtorlir  and  mnriall]'.— a,  tbehwliuDf  Iheulenu;  b.  Ibe 
lUncat;  c,  led  FallDpliai  Uibe  laM  open;  il,  Imbrlated  ellnwltr  of  U» 
illoplu  lube  j  (.  ibB  left  iivailum  j  /,  the  proper  llpmenl  or  U»  OTarlTiin  i 

tbe  ruund  Ui^meut  of  Ihe  ntenu ;  A^  a  portion  of  the  vai^iria,  laid  q«  {  i,  a 
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In  the  history  of  the  uteras  are  observed — 1,  its  ligaments ;  2,  its 
diTision  into  body  and  neck ;  3,  its  intimate  structure. 

1.  The  ligaments  of  the  uterus  are — 

a.  The  broad  ligaments — ligamenta  lata. 

b.  The  round  ligaments — ^ligamenta  rotunda. 

c.  The  ligaments  of  Douglas. 

a  and  c.  The  ligamenta  Uta  uteri  and  the  ligaments  of  Douglas  are 
simply  folds  of  the  peritoneum,  which  attach  the  uterus  to  the  walls 
of  the  pelvis,  and  to  the  sides  of  the  rectum  and  front  of  the  sacrum. 

Within  the  broad  ligaments  are  situated  the  ovaria,  the  Fallopian 
tubes,  the  proper  ligaments  of  the  ovaria,  and  the  round  ligaments  of 
the  uterus.  These  folds  of  peritoneum,  moreover,  form,  together  with 
the  uterus,  a  sort  of  septum  quite  across  the  pelvis,  dividing  it  as  it 
were  into  two  parts :  in  the  anterior  is  situated  the  urinary  bladder ; 
in  the  posterior,  the  rectum.  I  have  seen  muscular  fibres  between 
the  iblds  of  the  broad  ligaments. 

The  folds  of  peritoneum  running  towards  the  rectum,  called  the 
ligaments  of  Douglas,  need  not  be  described. 

6.  The  round  ligaments  arise  from  the  lateral,  superior,  and  anterior 
part  of  the  uterus,  beneath  and  before  the  insertion  of  the  tubes. 
From  this  they  proceed  towards  the  deep  abdominal  ring,  pass  through 
it  into  the  ingninai  canal,  and,  leaving  it  by  the  inferior  abdominal 
aperture,  terminate  by  expanding  in  the  cellular  tissue  of  the  groin. 
It  was  long  ago  observed  that  these  ligaments  have  a  fibrous  cha- 
racter under  certain  circumstances,  and  are  somewhat  muscular.  They 
have  blood-vessels  and  cellular  tissue,  but  their  real  nature  and  func- 
tions are  unknown.  They  may  represent  the  remains  of  the  vas 
deferens  in  the  male,  but  this  is  improbable. 

2.  The  uterus  is  composed  of  a  body  and  neck.  It  has  three  orifices : 
two  superiorly,  the  terminations  of  the  Fallopian  tubes ;  one  inferiorly, 
by  which  the  organ  opens  into  the  vagina.  It  is  called  the  os  tincte 
or  08  uteri. 

The  peritoneum  invests  a  great  part  of  the  surface  of  the  organ, 
diiefly  anteriorly  and  posteriorly :  the  sides  are  comparatively  free  for 
the  passage  of  the  blood-vessels,  nerves,  tubes,  and  ligaments.  Its 
upper  edge  is  rounded ;  it  is  called  the  fundus,  and  is  covered  anteriorly 
and  posteriorly  by  the  peritoneum ;  so  also  is  the  body  of  the  uterus, 
with  which  it  is  confounded.  The  neck  of  the  uterus,  continuous  with 
the  body,  is  from  ten  to  fwelve  lines  in  length :  the  neck  projects  into 
the  vagina  so  as  to  be  embraced  by  it  for  some  extent.  This  varies  in 
difierent  women.  The  os  tincae  is  transverse,  and  provided  with  two 
lips,  an  anterior  and  a  posterior.  Both  ougl^  to  be  smooth  and  roimded, 
but  a  fissured  appearance  does  not  imply  ulceration  and  disease.  The 
peritoneum,  on  leaving  the  bladder  posteriorly,  is  reflected  at  first  on 
the  upper  part  of  the  anterior  wall  of  the  vagina,  a  small  part  of  which 
it  inverts.  Having  passed  over  the  uterus,  it  again  covers  a  portion 
of  ihe  posterior  wall  of  the  vagina,  before  being  reflected  on  to  the 
rectum.    See  Fig.  208. 


F  GBKEBATtOM. 


The  Interior  of  tha  uterai  ii  lined  bj  «  mncom  mnnbren*,  cm 
tinuous  inferiorly  with  thit  of  the  T«gin»,  loporiorlj  with  that  of  th 
FallopiAn  tubes.     It  h*a  lUo  an  epitlwlud  membnoe. 


liuu  may,  moreaver,  be  mn  upon  this  portion  of  the  nterni. 

Althonj^  the  cmvitin  of  the  fundus  or  body  uxl  oerrii  do  not  differ 
mneh  from  each  other  m  rapect  of  «<«,  yet  it  is  necoui?  to  ipesk  of 
them  u  being  quite  distinct :  hence  in  the  cerrii  art  recogiUMil  two 
oriiicea;  one  leading  into  the  vagins  (the  oa  tiocn),  the  other  intc  the 
body  of  the  uterus  (oi  cervictt  vtUrnam). 

3.  Between  the  seroui  and  mucooi  tunics  of  the  nlerus  is  the  tissue 
of  which  the  organ  is  chiefly  composed.     Iti  thicknta  in  the  unim- 

t ruinated  condition  (the  only  view  talten  here),  srsounts  to  fife  or  six 
att:  it  i>  denje,  close,  tibrouB,'and  Tascular,  and.  in  the  impregDalad 
eondition,  ii  distinctly  moscular.  It  ti  abundantly  supplied  with  leaaeli 
and  nerves,  which  increase,  apedally  the  fDriDer,  to  ■  gnat  extent  Id 
the  impregnated  state.  The  arteries  cone  from  the  faypogaatric  and 
spermatic ;  they  are  fleiaoua,  snd  anastomose  freely  with  each  other ; 
it*  veins  follow  the  aame  course,  hut  are  still  more  fleiuous.  In  the 
jmpr^ziaied  uterus  they  form  large  linnses,  tilled  with  the  blood  of 
the  mother,  possessing  at  that  time,  no  doubt,  peculiar  qualitiea.  It  is 
in  these  sinusta  that  the  placental  tufta,  discovered  by  Weber,  float. 

Its  nerves  come  from  the  iciatic  and  hypogastric  pleiuses.  The 
lymphaticB  are  numerons,  and  during  gestation  an  gnatly  enlarged. 


— Reprfsentlng  a  porUoo  or  the  DUMUcal  oMd  and  the  fielsl 
B  hnmui  placenIA  \  the  orcsn  !■  of  Ihe  notiaal  hbspe. — d,  Ihe  vm- 
uDrcTlnii  the  bloixt  <cbl<£  hu  drtulsied  ta  the  plscenu  In  the 


T  lebu  oTIhe  moUier 


srleries,  cmveirlnf  s  Rnat  psit  of  the  blood  t 
mar  be  readkly  IthicJ  In  uw  voodcut  to  th 
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Of  tline  orguu  the  (Mential  u  th«  vigiiu;  all  the  othert  ire 
■ppendigeB  having  rfrerencc  to  the  anatomy  of  (he  embryo,  to  the  law 
of  unity  of  the  organixition,  or  to  the  Inw  of  spedalimtioD  ngalnting 
human  forma. 

The  MOWH  VeseEiB.— Thie  i»  a  ronnded  eminence,  mora  or  !eM 
promiaeut  in  diSereot  penooi,  situated  in  ^nt  of  the  pub»,  and 
farmed  of  a  man  of  &t  immediately  ravercd  by  the  integuments.  It 
is  eiternal  to  alt  the  oi^ani  ol  generation. 

It  ii  geoerallj  large  in  jomig  persoui. 


ben  Htftqwl  from  off  the  I 

■etlotOtec 

iDCd  ID  etpou  lb*  irtctlM  Bod  nmblUal 
of  Ibe  pfuenu,  »llb  Ibe  urndgn  ntt 

=r  margin 

chorino' 

led  Klhertug:  thE 
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The  Greater  Labia. — ^Thete  wre  two  mtegamentaiy  and  sub- 
mucoiu  foldsy  which  m  finely  fonned  joang  and  healthj  women  shut 
in  and  conceal  all  the  other  stractnres.*  Thcr  are  thick  abore, 
gradoally  becoming  thinner  aa  they  descend,  and  their  size  in  some 
meanore  depends  on  the  embonpoint  of  the  indiridoal.  Their  outer 
sorftce  it  integamentaiy,  their  inner  snb-maGOUs.  Inferiorlj  ther 
do  not  exactly  meet  or  run  together,  but  tenninate  apart  in  front  of 
the  perineum. 

The  term  vulva  should  be  restricted  to  the  space  extending  fh>m 
the  edges  of  the  greater  labia  to  the  entrance  of  the  vagina,  and  to  the 
great  external  opening  or  fissure  communicating  with  the  interior. 

It  is  bounded  superiorly  and  anteriorly  by  the  prominence  called 
mons  veneris ;  at  the  sides  by  the  edges  of  Uie  labia ;  posteriorly,  where 
these  cease,  by  the  integuments  fonning  the  fore  part  of  the  perineum. 
This  in  woman  is  about  an  inch  in  length,  and  measores  the  greatest 
depth  of  the  recto-vaginal  septum. 

On  separating  the  great  labia  the  following  parts  may  be  observed : — 

1,  the  clitoris;  2,  the  nymphs;  3,  the  meatus  uiinarius,  leading  to 
the  urethra ;  4,  the  entrance  to  the  vagina  and  the  hymen ;  5,  the 
vagina ;  6,  the  fourchette  and  fossa  navicularis. 

1.  Tlie  Clitoris.— Between  the  clitoris  and  the  margin  of  the 
greater  labia  there  is  a  space  which  does  not  require  any  special  notice. 
Neither  does  the  space  between  the  clitoris  and  the  meatus  urinarius, 
which,  however,  has  been  called  the  vestibule,  and  is  spoken  of  by 
surgical  writers. 

A  mucous  membrane,  varying  in  character,  covere  all  the  parts  I 
am  about  to  describe.  It  is  continuous  with  that  of  the  urethra  and 
vagina. 

The  clitoris  is  simply  the  penis  in  miniatare ;  it  is  in  fact  a  rudi- 
mentary and  imperforate  penis.  There  are  the  vestiges  of  a  glans  and  of 
a  corpus  cavemosum,  with  its  crura  attached,  as  in  the  male ;  muscles 
are  attached  to  it  (the  erectores),  and,  Uke  the  male  penis,  it  is  capable 
of  erection.     It  is  c<Mnparatively  very  large  in  the  foetus. 

2.  TheNYMPH*:  labia  minora, — These  are  two  erectile,  elongated, 
membranous  ridges,  thicker  at  the  middle  than  at  the  extremities, 
descending  from  the  lateral  parts  of  the  prepuce  of  the  clitoris ;  they 
separate  from  each  other  as  they  descend,  leaving  between  them  the 
meatus  urinarius  and  the  entrance  to  the  vagina ;  they  vary  much  in 
length,  and  one  is  not  unfrequently  absent :  they  vary,  also,  much  in 
thickness;  they  are  wholly  vascular,  and  are  supposed  to  represent 
the  bulb  of  the  urethra  in  the  male ;  their  nam  are  unknown. 

Before  proceeding  with  the  examination  of  the  urethra  and  vagina 
the  following  dissection  should  be  made : — 

Remove  the  integuments  from  one  or  both  sides,  between  the  greater 
labia  and  the  thigh ;  this  will  expose  the  constrictor  vagina  muscle.    On 
-•tting  this  across,  and  reflecting  the  divided  portions  upwards  and 
•  The  nude  flgwep  uAm/nety/onNsd,  exposes  no  mnoons  snrfiioe. 
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downwards,  two  structures  of  some  interest  are  exposed — 1,  aTascuIar 
and  erectile  tissue  called  the  semi-bulb,  composed  of  a  plexus  of  vessels, 
and  seemingly  connected  with  the  labia  minora.  2,  inferiorly,  a  small 
but  distinct  j^andular  body,  corresponding  to  the  glands  of  Cowper  in 
the  male.  These  glands  exist  generally  on  both  sides,  but  they  are 
occasionally  single,  or  to  be  found  only  on  one  side.  The  duct,  which 
is  several  lines  in  length,  opens  upon  the  surface  of  the  vulva,  imme- 
diately outside  the  ridge  of  the  vagina,  where  the  orifioe  may  always 
be  detected  on  careful  inspection.  The  fluid  contained  in  the  duct  is 
of  a  clear,  light-brown  colour,  the  secretion,  no  doubt,  of  the  gland. 

Numerous  careful  dissections  of  these  glands  have  shown  me  that 
they  are  small  in  the  young  and  the  very  aged — largest  in  the  healthy 
adult ;  their  fxmctions  are  unknown ;  they  seem  to  be  connected  wiw 
sexual  desire. 

3.  The  Meatus  Urinabius  and  Urethra. — ^The  urethra  in  wo- 
man is  short  (about  an  inch  in  length)  and  straight,  or  but  slightly 
curved,  and  admits  of  considerable  dilatation  artificially.  The  external 
orifice  is  situated  in  the  vulva,  inmiediately  above  the  entrance  to  the 
vagina,  along  the  superior  wall  of  which  it  runs  on  its  way  to  the 
urinary  bladder.  The  mucous  membrane  investing  it  abounds  with 
mucous  lacuns,  and  it  is  surrounded,  when  entering  the  bladder,  by  a 
glandular-looking  body,  which  no  doubt  is  a  vestigiary  or  rudimentary 
prostate. 

4.  Entrance  of  the  Vagina — ^the  Htmen. — At  the  entrance 
to  the  vagina,  in  the  virgin,  will  generally,  but  not  always,  be  found 
a  semilunar,  or  even  almost  circular,  fold  of  mucous  membrane  called 
the  hymen.  It  varies  much  in  form  and  strength ;  neither  its  presence 
nor  absence  is  a  proof  of  virginity  or  of  the  revene.  When  destroyed 
it  produces  the  small  reddish  tubercles  called  caruncuke  myrtiformes. 
In  number  tiiey  vary  from  two  to  five  or  six :  their  colour  also  varies, 
from  a  variety  of  circumstances. 

5.  The  Vagina  is  a  membranous  cylindrical  canal,  compressed  from 
before  backwards,  placed  within  the  pelvis,  between  the  urethra, 
bladder,  and  rectum,  opening  inferiorly  about  the  middle  of  the  vulva, 
and  superiorly  embracing  the  neck  of  the  uterus.  It  varies  in  its 
dimensions  in  almost  every  individual ;  its  aven^  length  is  from 
three  to  four  or  four  and  a  half  inches ;  but  it  is  uiorter  than  this  in 
some  women,  and  longer  in  others.  It  is  slightly  curved  upon  itself, 
and  its  anterior  wall  is  shorter  than  the  posterior. 

Outer  surface. — Anteriorly  the  peritoneum  adheres  to  it  for  a  short 
space  superiorly ;  inferiorly  and  anteriorly  it  is  in  contact  with  the 
bladder  and  urethra;  posteriorly  it  rests  on  the  rectum,  from  which 
it  is  separated  by  the  recto-vaginal  septum.  The  upper  portion  of  the 
posterior  wall  is  covered  by  the  peritoneum  before  its  reflexion  on  to 
the  rectum. 
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Inner  surface. — ^The  walls  of  the  vagina  are  usaally  in  contact  with 
each  other.  The  mucous  membrane,  oontinuoiu  with  that  of  the 
Tulva,  and,  extending  upwards  into  the  uterus,  lines  it  throughout. 
Mucous  follicles  abound  in  this  membrane. 

Anteriorly,  on  this  surface,  there  runs,  longitudinally  and  in  the 
middle,  an  elevated  ridge ;  a  similar  ridge  exists  on  the  posterior  wall, 
together  with  many  transverse  wrinkles  or  folds,  most  prominent  near 
the  vulva.  These  rugae  are  intersected  at  right  angles  by  the  two 
longitudinal  ridges  just  mentioned.  These  ridges  indicate  a  tendency 
to  a  bifid  form  of  the  vagina,  a  phenomenon  which  sometimes  exists, 
extending,  also,  to  the  uterus  itself. 

Exterior  to  the  mucous  membrane  is  a  celluloso-vascular  membrane, 
continuous  with  the  texture  of  the  uterus  above.  It  seems  slightly 
fibrous,  and  is  firm  and  elastic,  returning  readily,  after  dilatation,  to 
nearly  its  original  dimensions.  Inferiorly  it  is  partially  surrounded 
by  an  erectile  tissue  {plexus  reUfotinia)  already  spoken  of  under  the 
name  of  semi-bulb. 

Its  nerves  come  from  the  sciatic  plexus ;  and  it  receives  an  artery 
on  each  side  from  the  hjrpogastric. 

In  front  of  the  vagina,  in  women  who  have  not  borne  children, 
are— 6,  a  fold  of  integument  called  the  fourchette,  and  a  small 
cavity  called  the  fossa  navicularis :  these  must  not  be  confounded  with 
the  entrance  to  the  vagina,  which  lies  deeper. 


QENITO-URINARY  ORGANS. 

Development, — It  is  generallv  admitted,  since  the  researches  of 
Wolff,  that  two  temporary  glands  or  bodies  precede  the  development 
of  the  genito-urinary  oi^;ans.  From  their  discoverer  they  have  been 
called  corpora  Wolffiana.  They  are  observable  only  in  very  young 
fiBtuses,  and  their  history  has  not  been  fully  made  out.  At  first  they 
resemble  two  slight  ridges  of  blastema  placed  on  each  side  of  the  line 
of  attachment  of  the  intestinal  canal  to  the  vertebral  colunm.  About 
the  fifth  week  of  embryonic  life  they  seem  to  have  reached  their  full 
sixe,  and  they  then  resemble  two  oblong  reddish  masses.  They  are 
vascular,  and  seemingly  glandular,  composed  chiefly  of  cecal  tubes. 
The  course  of  their  ducts  is  still  disputed,  some  supposing  that  they 
spring  from  the  lower  ends  of  the  bodies ;  others  maintain  that  they 
run  along  the  outer  edge  throughout  their  whole  length.  They  termi- 
nate by  opening  into  the  allantois ;  they  have  been  named  primitive  or 
primordi^  kidneys,  from  its  being  conjectured  that  they  peribnn  the 
office  of  these  organs.  As  developmoit  advances  the  Wolffian  bodies 
rapidly  shrink  and  disappear ;  nor  do  they  seem  to  take  any  part  in 
the  formation  of  the  supra-renal  glands,  kidneys,  testes,  or  ovaria. 
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This,  at  least,  ia  the  more  tuually  received  opinion.  Xevertheless,  I 
feel  disposed  to  doubt  it,  at  least  as  regards  the  testes  and  ovaria. 
Vestiges  remain  even  in  the  child  at  birth,  and  perhaps  throoghout 
life.    The  whole  subject  merits  deeper  inqouy. 

THE  KIDNEYS  AND  URETEBS. 

The  kidneys  first  appear  about  the  seveiith  week ;  about  the  tenth 
week  they  are  lobulated.  The  separate  lobules  gradually  coalesce, 
and  the  kidneys  become  smooth  some  time  afterbirth.  It  is  not  unusual, 
however,  for  the  kidneys  to  show  traces  of  their  primitive  lobular  form 
throughout  life. 

The  tubuli  uriniferi  grow  out  of  numerous  dub-shaped  bodies,  which 
soon  show  themselves  aJl  over  the  organ ;  they  form  the  cortioul  part 
first,  and  afterwards  the  mammillary. 

The  ureters  commence  after  the  kidneys,  and  then  connect  them- 
selves with  the  hilus ;  they  terminate  inferiorly  in  that  portion  of  the 
allantois  which  afterwards  becomes  the  bladder. 

Of  the  true  nature  of  the  supra-renal  capsules  nothing  positive  is 
known. 

ALLAHT0I8,   URINARY  BLADDER,  AND  URA0HU8. 

The  urinary  bladder  in  the  early  foetus  communicates  by  means  of  a 
duct  called  wackuSf  with  a  small  extra-abdominal  bag.  To  this  bag 
the  name  of  allantois  is  usually  given.  This,  to  a  certain  extent, 
is  a  rudimentary  structure  in  man ;  it  is  in  the  bird  that  its  full  de- 
velopment is  to  be  observed. 

The  allantoid  apparatus  communicates  below  with  the  intestinal 
canal  of  the  fcetus,  and  receives  into  it  the  excretory  ducts  of 
the  Wolffian  bodies,  the  ureters,  and  the  Fallopian  tubes  or  vasa 
deferentia. 

The  mode  of  development  of  this  apparatus  has  not  been  determined. 
Its  extra-abdominal  portion  soon  shrinks,  and  the  urachus  degenerates 
into  a  cord  passing  from  the  fundus  of  the  bladder  to  the  umbilicus. 

At  first  the  bladder  and  rectum  freely  communicate,  and  when  they 
become  opened  externally  the  whole  structure  resembles  the  cloaca  of 
the  bird.  After  a  time  a  separation  takes  place,  and  the  genito- 
urinary and  intestinal  openings  become  distinct. 

ORGANS  OF  GENERATION  IN  THE  FOeTDS. 

It  is  usual  to  repeat,  after  Meckel,  that  all  embryos  are  at  first  of 
no  sex.  A  rudimentary  or  primitive  organ  at  first  appears  on  each 
side,  below  the  Wolffian  bodies ;  out  of  these  are  ultinoately  formed 
ovaria  or  testes,  as  the  esse  may  be. 

As  development  advances  (if  ovaria  are  to  be  the  result)  the  organs 
remain  unconnected  with  the  Fallopian  tubes ;  both  descend,  but  the 
ovaria  remain  within  the  pelvis ;  the  testes  ultimately  quit  the  abdo- 
men to  occupy  the  scrotum. 
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To  Yalentiii  and  Buchoff  we  owe  the  results  of  acme  patient 
and  careful  inquiriea  into  this  difficult  subject  They  are  as  yet 
contradictory. 

The  ovum,  which  may  ultimately  become  an  embryo,  b^;ins  to 
form  in  the  Graaffian  vesicle  in  the  oTarium  of  the  foetus  soon  after 
birth,  so  early  do  these  important  organs  assume  tiieir  distinctive 
sexual  peculiarities.  The  development  of  new  Graaffian  vesicles  seems 
to  go  on  as  long  as  ihe  procreative  faculty  persists. 

Fallopian  tv^s  and  vasa  de/erentia, — The  difficulty  in  respect  of 
iJiese  ducts  is  to  ascertain  what  relation  they  have  to  the  Wolffian 
bodies  and  their  ducts.  This  has  not  yet  been  satis&ctorily  made  out. 
It  is  a  question  which  simple  or  direct  observation  or  intuitive  inspec- 
tion must  ever  find  it  extremely  difficult  to  solve. 

Mfiller  is  of  opinion  that  no  part  of  the  Wolffian  bodies  (including, 
I  presume,  their  ducts)  is  converted  into  the  generative  organs  in  either 
sex. 

As  the  foetus  becomes  more  and  more  developed,  passing  through 
those  temporary  forms  which  prove  tiie  unity  of  organization  in  all 
animals,  the  testes  pass  from  ihe  abdominal  cavity  into  the  scrotum. 
Whilst  in  the  abdomen,  in  addition  to  their  proper  envelope  (7".  aUnt" 
ginea)f  they  have  a  covering  from  the  peritoneum  adhering  dosely  to 
it.  This  covering  is  naturally  deficient  behind,  where  the  blood- 
vessels, nerves,  and  vas  deferens  pass  to  or  from  the  testis ;  a  sli^t 
opaque  cord  may  be  seen  passing  from  the  lower  end  of  the  testis  to 
the  inguinal  region.  The  Wolffian  bodies  have  now  disappeared,  or 
are,  at  least,  no  longer  recognizable  as  such,  and  iJie  testicle,  movii^ 
lower  down,  is  evidently  supported  by  a  duplicature  of  peritoneum 
similar  to  that  which  we  have  seen  in  the  case  of  the  intestines,  &c. 
There  is,  in  fact,  a  mesorchium. 

The  opaque  cord,  extending  tiirough  the  inguinal  canal,  enlarges ;  it 
now  readies  the  pubes  and  scrotum,  and  is  allied  the  gubernaculum 
testis.  This  happens  about  the  fifth  or  sixth  month.  The  guber- 
naculum now  contracts  or  shortens ;  a  small  process  or  pouch  of  peri- 
toneum precedes  the  testicle,  which  passes  into  the  inguinal  canal, 
entering  the  scrotum  in  advance  of  the  gland.  Usually  by  the 
end  of  the  eighth  month  the  testis  is  in  the  scrotum ;  the  process  of 
peritoneum  it  has  brought  with  it  soon  becomes  an  independent  part, 
the  aperture  by  which  it  communicated  with  tiie  abdomen  having 
closed.  It  is  now  called  the  tunica  vaginalis  testis.  When  these  pro- 
cesses are  inteiTupted  the  testes  may  remain  in  the  inguinal  canal,  or 
the  tunica  vaginalis  may  continue  to  be  in  direct  communication  with 
the  general  peritoneal  cavity.  The  history  of  such  imperfect  develop^ 
ments  explains  many  important  pathological  conditions. 

The  formation  of  the  cremaster  has  b^n  explained  by  supposing  that 
some  of  the  lowermost  fibres  of  the  internal  oblique,  or  traosversalis, 
or  both,  are  carried  downwards  before  the  testis  into  the  scrotum* 
I  should  tiunk  the  opinion  an  erroneous  one.  The  precise  office  and 
-structure  of  the  gubernaculum  have  not  been  accurately  made  out. 
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In  the  female  embryo  the  cord,  oocapying  the  positioD  of  the  gaber- 
naculom  in  the  male,  becomes  ultimAtelj  the  round  ligament  of  the 
utems. 

The  metamorphoses  of  the  urino-genital  organs  in  the  male  and  female 
embryo  present  objects  of  mach  interest.  The  first  which  takes  place 
is  the  separation  of  the  lower  part  of  the  allantois  (bladder)  from  the 
intestinal  canal,  the  sinns  iJius  becoming  distinct  from  the  anus. 
Into  this  nrino-genital  sinus,  two  canals  enter  on  each  side  in  either  sex, 
namely  the  ureters  and  the  Fallopian  tubes,  or  rasa  deferentia,  as  the 
case  may  be. 

In  the  male  embryo  the  urinary  part  of  the  sinus  becomes  a  short 
canal,  representing  the  neck  of  the  bladder  and  the  prostatic  portion  of 
the  urethra.  The  mode  by  which  the  vasa  deferentia  or  seminal 
resides  and  ressels  coalesce  with  this  passage  has  not  been  fully  made 
out.  Meckel's  researches  are  obviously  bawd  on  the  supposition  that 
at  first  all  embryos  are  similar,  or  of  no  sex,  and  that  the  part  which 
in  the  female  ultimately  forms  the  lower  part  of  the  uterus,  constitutes 
in  the  male  the  sinus  pocularis  and  verumontanum.  The  theory  is  a 
plausible  one,  but  it  has  not  as  yet  been  demonstrated  satisfactorily 
by  intaitive  inspection.  I  was  led  early  to  adopt  another  view, 
namely,  that  the  embryo  is  at  first  hermaphrodite. 

In  the  female  embryo  the  common  genito-urinary  passage  becomes 
divided  at  the  bottom  into  a  para  w^tutria  and  a  para  genitalia.  The 
former  receives  the  ureters,  and  ultimately  forms  ^e  urethra  and 
bladder ;  the  latter  is  metamorphosed  into  a  vagina,  and  receives  the 
Fallopian  tubes.  These  coalesce  inferiorly,  and  so  form  the  uterus, 
which  for  some  time  continues  to  be  bifid  like  the  uterus  of  many 
mammals  (sheep,  cows,  &c.) ;  ^lis  peculiar  shape  may  remain  through- 
out life. 

Tiedemann  has  carefully  described  the  development  of  the  external 
organs  of  generation. 

At  the  fifth  week  there  exist  neither  anus  nor  genito-urinary  open- 
ings. At  die  sixth  there  is  a  common  openinfff  leading  in  fact  to  a  cloaca. 
In  front  of  this  simple  opening,  resembling  Uiat  whidi  exists  in  the  adult 
bird,  a  small  curved  projecting  body  appears ;  it  is  the  clitoris,  or  the 
penis,  as  the  case  may  be ;  the  glans  is  soon  developed.  A  groove, 
with  margins  extending  backwanis,  may  readily  be  traced  along  the 
lower  surface  of  this  organ,  whether  it  be  clitoris  or  penis.  About  the 
tenth  or  eleventh  week  a  transverse  band,  the  perineum,  appears;  the 
clitoris  or  the  penis  protrudes ;  they  are  then  of  nearly  equal  size,  and 
might  be  mistaken  for  each  other.  This  state  continues  to  the  four- 
teenth week,  when  the  sexes  greatly  resemble  each  other. 

In  the  female  the  two  lateral  folds  of  integument  enlarge  so  as  to 
partially  cover  the  clitoris ;  these  form  the  labia  majora ;  two  other 
margins  or  folds  form  the  nymphse.  The  groove  becomes  less  distinct 
and  at  last  disappears ;  the  hymen  shows  itself  about  the  fifth  month, 
and  the  urethra  becomes  distinct  from  the  vagina.  The  clitoris  does 
not  extend. 

2l 
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In  the  male,  on  the  other  hand,  the  penis  enlarges,  though  slowly ; 
the  edges  of  the  groove  close  in  to  form  an  elongated  arethra,  running 
throughout  the  whole  extent  of  the  penis.  This  is  effected  about  the 
fifteenth  week.  It  is  the  incompleteness  of  this  union  which  fonns  the 
congenital  deformity  called  hypospadias. 

Lastly,  tile  scrotum  is  formed  by  the  closing  in  of  tiie  lateral 
cutaneous  folds,  thus  forming  the  raphe. 

The  imperfect  development  of  the  structures  just  described  gives 
rise  to  the  various  forms  of  hermaphrodism. 

HAKHARY  GLANDS. 

The  skin  covering  the  mammae  is  smooth,  soft,  and  semitransparent ; 
in  the  healthy  state  no  wrinkles  or  folds  can  be  noticed  in  it. 
Towards  the  central  part  of  each  mamma  the  skin  abruptly,  changes  its 
colour  to  a  rosy  tint  in  young  girls,  or  a  reddish-brown,  one  in  women 
who  have  suckled  several  children.  This  circle,  when  th&  skin  is 
remarkable  for  its  extreme  tenuity,  presents  a  wrinkled  appearance, 
owing  to  the  presence  of  sebaceous  glands,  and  is  called  the  areola  of 
the  nipple.  The  glands,  varying  ^m  four  to  ten,  are  disseminated 
over  the  whole  areola,  or  form  a  regular  circle  near  its  circumference. 
They  present  near  their  summit  two,  three,  or  four  small  apertures, 
the  orifices  of  their  excretory  ducts.  They  furnish  an  unctuous  fluid 
calculated  to  protect  the  nipple  against  the  action  of  the  saliva  of  the 
child.  In  the  middle  of  the  areola  is  the  nipple  (papilla),  a  conical 
eminence  of  a  rosy  tint,  susceptible  of  a  kind  of  erection  during  life, 
on  the  surface  of  which  the  lactiferous  vessels  open.  The  skin  which 
covers  the  nipple  is  wrinkled,  reticulate,  and  furnished  with  a 
great  number  of  fine  papillse.  The  orifices  of  the  lactiferous  ducts, 
which  are  observed  on  its  surface,  are  surrounded  by  excessively  minute 
hairs. 

The  mammary  gland  lies  in  a  layer  of  adipose  tissue,  before  and 
near  the  inferior  mai^n  of  ihe  pectoralis  major  muscle ;  it  is  of  an 
oval  form,  an  irr^ularly  circumscribed  base,  convex  anteriorly,  concave 
towards  the  chest;  its  anterior  surface  is  uneven,  and  there  are 
observed  upon  it  prominences  in  the  form  of  ridges,  more  or  lesa 
voluminous,  and  depressions  in  which  are  lodged  pellets  of  adipose 
cellular  tissue.  The  tissue  of  the  gland  results  from  the  assemblage  of 
several  lobes  or  lobules  varying  in  size,  and  closely  connected  with  each 
other  by  dense  cellular  membrane.  These  lobes  are  near  each  other, 
and  more  numerous  towards  the  centre  than  at  its  circumference. 
Each  of  them  is  composed  of  several  lobules,  which  are  formed  of 
rounded  granulations  of  a  rosy- white  colour,  of  tiie  size  of  a  poppv- 
seed.  The  microscope  shows  that  these  organs,  themselv^  so  small* 
are  formed  by  iJie  union  of  a  number  of  smaller  vesicles.  These 
glandular  grains  give  rise  to  the  radicles  of  the  lactiferous  dfticts,  which, 
uniting,  form  twigs  and  trunks  gradually  becoming  larger.  They 
collect  towards  the  centre  of  the  gland;  they  are  flexuons,  very 
extensile,  and  semitransparent.     Those  of  the  different  lobes  do  not 
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Dear  the  bue  of  the  nipple,  wbich 
are  commonly  from  fiSUm  to 
eigbteen  ia  number.  These  nitiDso 
luTe  not  aH  the  Hiae  capacity; 
the  tai^t  are  two  or  three  liaes 
in  breadth,  while  othere  are  not 
cnuob  hirger  than  the  trunka  which 
form  them.  They  an  ihort,  of  a  . 
conical  form,  and  connected  with 
tttch  other  by  cellular  tinue.  From 
their  aammit*  proceed)  a  bundle 
of  other  canaU  which  occupy  the 
centre  of  the  nipple,  do  not  commu- 
nicate together,  and  open  eepaistely 
at  Ha  auriace.  All  these  reuels 
are  datitute  of  Talrn;  Bichat 
thought  they  were  Uned  by  a  particular  mueoui  malnbnne.  The  ar- 
teiiaof  the  Tn«Tnnu  come  from  tbethorkdc,  aiillsry,  intarcoital.  mid 
mtemal  mammary.  The  deep  Teins  accompany  the  tu-teriea :  others 
are  inbcutaneooi,  and  follow  a  different  course.  Their  nerrea  are  lur- 
niahed  by  the  interooatsl  nerrea  and  the  brachial  plexui.  Their  lymph- 
atici  an  Dumerou*  and  form  two  layers ;  they  communicate  with 
thoee  of  the  abdomen  and  Ibonu.  and  go  to  the  aiilUry  glandi.  The 
flellular  tiuue,  penetialing  and  enveh^iing  the  mammc,  becomca  is 
most  cases  impi^nated  with  lilt,  and  iacieaaet  the  siie  of  the  or^an 
very  much. 


hI  with  milk.    The  glaaitnbitiiiin  has  not 


loboleg ;  from  Ume  the 


composgd  i „ ^- 

:u  arise.  In  desstUng  the  lactUeroos  d 
H  uem  ai  compotBd  of— I,  Ibe  radkdes  a  small 
Uk  iratcm  of  lnb«  whkii  terminate  on  Ibe  nipple  i 
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THE  NERVOUS  SYSTEM. 


This  important  syvtem  b  oompoMd  of  two  great 

1.  Of  the  oentral  organs,  the  encephalon  and  mednlla  qpindia,  nimed 
hj  Meckel  "  the  oerebro-spinal  axis." 

2.  Of  a  peripheral  portion,  composed  of  the  nerres  and  gan^ons. 
The  cerebnv^pioal  axis,  chiefly  for  the  sake  of  description,  is  divided 

into  two  parts, — 1,  the  portion  called  encephaion,  as  contained  within 
the  cranium  or  head ;  2,  the  portion  partially  occupying  the  Tcrtdnl 
column  as  iar  as  the  lower  maipn  of  the  first  lumbar  Totebra  or  the 
commencement  of  the  second ;  this  has  reoeired  tiie  name  of  s|Mnal 
marrow — meduiia  apmalia. 

Of  the  nerves,  the  peripheral  portion  of  the  nerroos  system,  a 
certain  number  are  called  cranial  or  cerebral,  being  seemingly  in  more 
direct  communication  with  the  brain ;  others  are  called  qpinal,  with 
reference  to  their  communication  with  the  spinal  marrow ;  others  are 
called  sympathetic.  The  connexion  of  this  system  of  nerres  with  the 
brain  or  spinal  marrow  is  evidently  less  direct. 

Lastly.  Of  the  ganglions  or  enlargements  found  in  the  coune  of 
the  nerves,  some  are  placed  on  the  cerebral  and  spinal  nerves,  others 
on  the  sympathetic     The  use  of  the  ganglions  is  wholly  unknown. 

The  nerves  are  still  fiirther  subdivided  into  nerves  of  motion  and 
nerves  of  sensation ;  nerves  of  the  special  senses,  nerves  serving  for 
nutrition;  respiratory  nerves,  nerves  of  reflex  action,  &c.  These 
terms  are  derived  from  obvious  mechanical  relations,  or  from  physio- 
logical experiments  and  views,  for  the  most  part  as  yet  imperfect. 

It  was  an  ingenious  idea  on  the  part  of  Meckel  to  commence  the 
description  of  ^e  nervous  system  of  man  with  the  sympathetic  and 
its  ganglions ;  the  communicating  branches  of  this  system  with  the 
spinal  and  cerebral  nerves  led  him  to  these  nerves  themselves  and  to 
the  centres  from  whidi  they  come  and  go ;  hut  experience  has  taught 
me  that  the  safest  course  for  the  student  to  follow  is,  to  dinect  the 
centres  first,  and  from  these  centres,  whatever  be  his  physiological 
views,  to  trace  the  nerves  to  all  parts  of  the  body. 

As  he  traces  the  nerves  he  will  necessarily  meet  with  the  ganglions, 
to  whatever  system  of  nerves  they  may  belong. 

By  tracing  the  nervous  system  from  man  downwards  to  the  lowest 
of  the  avertebrate  kingdom  of  animals,  the  ascidia  for  example,  we 
arrive  at  last  at  the  lowest  element  of  a  nervous  system ;  the  simplest 

"^ression,  if  I  may  so  say,  of  Nature's  plan  in  constructing  a  system 
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of  organs  to  which  all  animals  owe  their  animal  nature.  This  ele« 
mentuy  or  fwidamental  form  proves  to  be  a  small,  albuminoos,  soft, 
and  somewhat  roonded  body,  from  which,  or  to  which,  proceed  at 
least  two  white  cords,  connecting  tiie  central  part  of  the  rudimentary 
nervous  system  with  the  tissue  and  organs  of  the  animal.  This 
small,  rounded  body  is  the  central  organ  of  the  nervous  system  in 
this  animal,  reduced  to  its  simplest  element;  the  cords  are  the 
nerves. 

Respecting  the  nature  of  the  peripheral  organs,  the  nerves,  in  such  a 
system  as  ^is,  there  can  be  no  doubt ;  but  it  is  not  so  with  ihe 
central  organ.  It  has  been  called  by  most  writers  on  comparative 
anatomy  a  ganglion^  and  so  it  is,  no  doubt,  in  some  sense ;  but  it 
were  hasty  and  unphilosophic  to  imagine  it  to  represent  a  human 
sympathetic  ganglion  or  a  spinal  ganglion,  for  it  may  represent  a 
rudimentary  spinal  marrow  and  brain.  And  accordingly  this  view  was 
adopted  by  De  BlainviUe,  by  myself  (in  early  life),  and  no  doubt  by 
many  others.  De  BlainviUe  considered  the  spinal  marrow  and  brain  of 
the  vertebrate  animals  as  composed  of  a  double  series  of  ganglions, 
united  to  each  other  by  longitudinal  and  transverse  commissures ;  this 
view  is  still,  I  believe,  the  one  most  generally  received. 

But  whatever  physiological  views  the  student  may  ultimately  adopt 
in  respect  to  the  development  of  the  nervous  system,  and  its  general 
and  particular  functions,  it  is  strongly  recommended  to  him  care- 
fully to  examine  for  himself  the  anatomy  of  the  organs,  setting  aside, 
in  as  far  as  he  can,  all  preconceived  theories,  and  taking  noting  for 
granted  but  that  which  can  fairly  be  demonstrated. 

CEREBBO-SPINAL  AXIS. 

Dis8ection, — The  cerebro-spinal  axis  is  composed  of, 

1.  The  cerebrum. 

2.  The  cerebellum. 

3.  The  medulla  oblongata. 

4.  The  medulla  spinalis. 

These  are  strictly  continuous,  and  seem  but  one  organ,  although,  as 
respecting  its  functions,  it  must  be  regarded  as  oomp^ed  of  man  v. 

Dissection, — Place  the  subject  on  its  face,  and  lay  open  with  the 
saw,  chisel,  and  mallet,  the  spinal  canal,  taking  care  not  to  injure  the 
parts  within.  This  is  best  done  by  placing  an  elevated  block  below 
the  middle  of  the  chest  and  upper  part  of  the  abdomen,  so  as  to 
cause  it  to  arch  backwards,  and,  applying  a  saw  obliquely  inwards  to 
the  laminss  of  five  or  six  of  the  dorsal  vertebrae,  remove  these  laminse, 
together  with  their  spinous  processes.  As  soon  as  this  has  been  done, 
proceed  to  lay  open  the  entire  canal,  from  the  extremity  of  the 
sacrum  to  the  head,  removing  also  the  posterior  part  of  the  occi- 
pital bone.  This  section  will  expose  the  spinal  marrow  enclosed  by 
its  membranes. 
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MEHBRANE8  OF  THE  SPINAL  HARROW. 

The  Spinal  Ditra  Mater. — The  spiiud  portion  of  the  dun  mater 
is  a  long,  fibrous,  cvUndrical  prolongation  of  that  portion  of  the  dura 
mater  which  ia  witoin  the  cranium,  extending  from  the  foramen 
magnum  of  the  occipital  bone  to  the  termination  of  the  canal  of  the 
sacrum. 

The  capacity  of  the  spinal  portion  of  the  dura  mater  is  much 
lai^r  than  is  required  by  the  organ  it  contains.  This  may  be 
shown  by  injecting  a  fluid  into  it,  which,  by  distension,  shows  a  con- 
siderable enlargement  in  the  oerrical  region,  and  another  in  the 
lumbar  region.  It  terminates  inferiorly  by  subdividing  into  seyeral 
sheaths,  enclosing  the  sacral  nerves.  The  reason  assigned  by  Cotnnnl 
for  the  great  capacity  of  the  spinal  portion  of  the  dura  mater  is,  that, 
in  addition  to  the  spinal  marrow,  it  contains  a  *' serous  liquid."^ 
This  is  called  the  liquor  of  Cotunni,  respecting  the  nature  of  which 
many  interesting  experiments  were  made  a  few  years  ago  by  M. 
Magendie. 

The  external  surfiboe  of  the  spinal  portion  of  the  dura  mater 
posteriorly,  scarcely  adheres  to  the  osseous  and  ligamentous  surfaces : 
a  network  of  veins  surrounds  it,  preventing  contact  with  the  inside 
of  the  lamina;  vertebrarum  and  with  the  yellow  ligaments.  The 
spaces  are  filled  wilJi  a  fluid  reddish  fat,  intermingled  with  small 
veins,  and  infiltrated  with  serosity.  This  fat  resembles  the  marrow 
of  the  long  bones.  On  each  side  the  dura  mater  furnishes  short 
sheaths  for  the  spinal  nerves,  passing  with  them  through  the  foramina 
oonjugalia,  and  liien  mingling  with  the  surrounding  cellular  substance 
and  periosteum. 

Anteriorly,  the  dura  mater  adheres  more  firmly  to  the  posterior 
common  ligament  of  the  vertebrae  by  fibrous  prolongations ;  this  can 
only  be  seen  towards  the  close  of  the  dissection,  when  the  student 
proposes  removing  the  spinal  marrow  and  its  membranes  from  out  its 
osseous  case.  But  before  doing  this,  lay  open  the  dura  mater  by  an 
incision  firom  the  upper  quite  to  its  lower  part. 

The  internal  surfiice  is  smooth  and  humid,  owing  to  the  layer  of 
ihe  arachnoid  membrane  investing  closely  its  inner  surface.  They 
cannot  be  separated  to  any  extent  by  dissection.  On  each  side  may 
be  seen  the  double  orifices  of  the  fibrous  canals,  giving  passage  to  the 
anterior  and  posterior  roots  of  the  spinal  nerves.  The  edges  of  these 
openings  are  quite  smooth,  as  the  arachnoid  passes  in  a  short  way 
along  with  the  nerves. 

Inferiorly f  the  dura  mater  extends  quite  to  the  extremity  of  the 
sacral  canal,  and  consequently  much  beyond  the  extent  of  the  spinal 
marrow. 

Superiorly f  it  is  intimately  united  to  the  bone  around  the  edge  of 

•  Qaidqnid  antem  spatSi  est  inter  vaglnam  dure  matria  et  medallam  spf- 
nalem,  id  omne  plenom  etiam  semper  est ;  non  medulla  qoldem  ipsa  in  viven* 
tibns  tnrgldiori,  non  nube  vaporoaa,  aed  aqua,  etc^  p.  ll. 
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the  foramen  magnum,  and  is  there  continued  into  the  interior  of  the 
cranium,  where  it  becomes  the  cerebral  dura  mater.  The  vessels  of 
the  spinal  dura  mater  come  from  the  adjoining  ones ;  no  nerves  have 
yet  been  traced  to  it;  it  is  insensible  under  the  knife  in  living 
animals,  but  it  is  said  by  M.  Cruveilhier  to  be  sensible  when  torn. 

Spinal  Arachnoid. — This,  like  the  spinal  dura  mater,  is  a  con- 
tinuation of  that  within  the  cranium.  It  is  composed  of  two  por- 
tions, a  parietal  and  a  visceral.  The  parietal  layer  invests  inti- 
mately Uie  inner  surface  of  the  dnra-matral  sheath  just  described. 
It  is  continuous  with  the  visceral  portion  by  the  sheaths  which  the 
latter  furnishes  to  the  spinal  nerves.  The  visceral  layer  is  an  ex- 
tremely delicate  serous  sheath,  much  more  capacious  than  the  spinal 
marrow  it  envelopes.  It  is  also  prolonged  around  the  cauda  equina, 
and  furnishes  to  each  pair  of  nerves  a  funnel-shaped  sac,  terminating 
on  a  level  with  the  foramina  conjugalia,  and  is  there  reflected  upon 
the  dura  mater;  and  thus  the  visceral  and  parietal  layers  of  the 
arachnoid  are  continuous,  as  is  the  case  with  all  serous  membranes. 

Between  the  spinal  marrow  and  its  viscera!  layer  there  exists  pos- 
teriorly a  considerable  interval,  or  at  least  a  large  space  may  be  formed 
by  blowing  air  between  them,  or  by  the  injection  of  a  liquid.  In  tliis 
respect  the  spinal  arachnoid  differs  much  from  the  cranial ;  it  is  in  this 
sub- arachnoid  space  that  the  liquor  Cotunnii  is  found.  The  visceral 
layer,  however,  has  certain  connexions  with  the  proper  membrane  of 
the  spinal  marrow  by  means  of  long  filaments  of  a  seemingly  fibrous 
nature.  Anteriorly  its  connexion  is  much  more  intimate,  especially  in 
the  mesial  line  or  fissure  of  the  medulla  spinalis,  or,  in  other  words,  air, 
blown  in  with  the  blowpipe,  does  not  detach  the  arachnoid  anteriorly 
from  the  pia  mater  so  extensively  as  it  does  posteriorly.  This  mode  of 
connexion  takes  place  also  at  some  points  of  the  cerebral  arachnoid,  but 
not  generally  so.  It  may  also  be  observed,  that  the  two  layers  of  the 
spinal  arachnoid  adhere  occasionally  by  a  number  of  points  to  each 
other ;  these  are  not  found  in  the  cerebral  arachnoid. 

The  sub-arachnoid  liquid  fills  the  space  between  the  visceral  layer  of 
the  arachnoid  and  the  pia  mater ;  it  is  found  as  well  within  the  cranium 
as  within  the  spinal  canal.  The  existence  of  this  liquid  was  known  to 
Haller,  but  most  clearly  demonstrated  by  Cotnnni :  many  interesting 
experiments  have  been  made  on  it  by  M.  Magendie.  By  opening  the 
dura  mater  in  the  lumbar  region,  from  four  to  five  ounces  of  a  clear 
limpid  flm'd  may  sometimes  be  collected.  There  can  be  little  doubt 
that  the  cerebral  sub-arachnoid  liquid  communicates  with  that  in  the 
spine ;  but  a  question  has  arisen,  Does  the  liquid  of  the  ventricles  of 
the  brain  mingle  with  the  spinal  sub-arachnoid  liquid  at  the  bottom  of 
the  fourth  ventricle  or  elsewhere  ?  I  have  always  been  of  the  opinion 
that  there  exists  no  communication  between  them.  Tiedemann  also,  I 
believe,  denies  this  conminnication. 

The  uses  of  the  arachnoid  membrane  resemble  those  of  other  serous 
membranes. 
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The  uses  of  the  sub-arachnoid  liquid  are  not  well  known;  when 
evacuated  in  the  living  animal  by  opening  the  spinal  canal,  it  appears 
for  a  time  as  if  stupified  or  intoxicated ;  but  it  soon  recorers.* 

Spinal  Pia  Mater. — This  is  a  continuation  of  the  cerebral  pia 
mateTf  but  it  differs  from  it  in  some  respects.  It  has  been  named  bj 
some  the  neurilemma  of  the  spinal  marrow.  It  is  easily  examined,  but 
it  is  difficult  of  demonstration,  in  consequence  of  its  tirm  adhesion  to 
the  spinal  marrow,  and  the  softness  of  the  organ  to  which  it  adheres. 
In  order  to  effect  this  the  spinal  marrow  ought  to  be  quite  fresh ;  but 
this  the  student  cannot  expect,  if  he  have  already  taken  time  to  dissect 
the  muscles  of  the  back.  In  newly-born  children  the  membrane  we 
now  speak  of  is  more  easily  demonstrated. 

The  proper  or  inresting  membrane  of  the  medulla  spinalis  is  usually 
considered  to  be  a  fibrous  membrane  of  some  resistance  supporting  the 
medulla,  as  the  neurilemma  does  the  nerves.  The  external  surface  is 
surrounded  by  a  vascular  network,  remarkable  for  its  flexuosities;  it 
penetrates  into  the  thickness  of  the  membrane.  In  other  respects  the 
membiime  is  of  a  dull  yellowish  colour,  and  even  a  few  black  points 
may  occasionally  be  seen  upon  it.  Its  outer  surface  posteriorly 
adheres  by  a  few  fibrous  points  to  the  visceral  layer  of  the  arachnoid ; 
anteriorly  its  connexion  is  much  more  intimate  with  the  arachnoid ; 
with  the  medulla  its  connexion  is  cellular  and  vascular.  In  the  line 
of  the  anterior  median  fissure  it  forms  a  duplicature  which  penetrates 
to  a  considerable  depth ;  a  single  prolongation  of  extreme  tenuity  passes 
into  the  posterior  median  fissure. 

The  terminating  cord  or  filament  of  the  spinal  marrow  is  generally 
considered  merely  as  a  prolongation  of  the  proper  membrane.  It  is 
strong  and  habitually  tense,  and  seems  intended  to  keep  the  spinal 
marrow  in  its  proper  position. 

Next  examine  the  ligamentum  dentatum.  This  is  so  named  from 
its  ftinctions  and  from  its  toothed  appearance.  It  is  a  delicate  fibrous 
lamina  extending  through  the  whole  length  of  the  roeduUa  spinalis, 
adhering  by  its  base  to  the  proper  membrane  of  that  organ,  and  send- 
ing out  from  its  free  maigin  tooth-shaped  processes  which  adhere  by 
their  summits  to  the  inner  side  of  the  dura^matral  covering  of  the 
spinal  marrow.  The  first  of  these  may  be  seen  at  the  sides  of  the 
foramen  magnum  occipitis,  between  the  vertebral  artery  and  the  hypo- 
glossal nerve ;  the  last,  which  is  the  twentieth  or  twenty-first,  is  the 
termination  of  the  ligament  and  corresponds  to  the  termination  of  ihe 
medulla.  It  separates  the  roots  of  the  spinal  nerves  from  each  other, 
and  retains  the  medulla  in  its  place. 

*  The  nodon  taken  up  bv  some  soatomiBts,  that  there  exists  a  series  of  short 
sacs  between  the  visceral  layer  of  the  arachnoid  and  the  spinal  pia  mater,  the 
appermost  of  which  commnnicates  with  the  fourth  ventricle,  is  easily  renited 
by  the  correct  descriptive  anatomy  of  the  part.  Equally  incorreot  is  the  Idea 
that  the  arachnoid  passes  Into  the  interior  of  the  venmdes  of  the  brain.  It 
reqnif  es  no  appeal  to  the  microeoope  to  prove  this. 
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The  tnedulla  ipioali)  ((pinal  m. 


Hted  in  the  spinal  csiihI,  Had  occupying  iti  superior  por- 
tion chirflf ;  it  ia  continuous  with  the  encephalic  portion 
of  the  nerroui  ■jstem.  The  limits  luperiorlj  are  the 
bulb,  luuall;  called  the  medulla  obiongnta  :  iufFriorly, 
it  deseenda  u  low  aa  the  middle  or  inferior  margin  of 
the  firrt  lumtar  vertebra,  or  the  middle  of  the  wcond. 
Its  dimenaioiu  Tary  in  the  adult  from  fifteen  to  eightten 
iDchea ;  its  abaolnte  bulk  has  been  supposed  bf  tome 
to  be  in  the  direct  ratio  of  the  vital  activity  of  the 
animal;  this  idea,  however,  is  ettremelj'  vague.  In 
respect  to  the  discussions  r^arding  the  eomparative 
importance  of  the  spinal  marrow  and  braiti,  and  the 
relation  thej  hold  to  oich  other,  these  may  be  cut 
short  by  the  remarli  that  neither  organ  produces  the 
other,  and  thua  in  respect  to  their  growth  they  are 
atrictlj  independent. 

Proportionally  to  the  weight  of  the  body,  Man  la 
supposed  to  have  the  latest  apinal  marrow.  It 
differs  also  in  volame  in  di^rent  porta  of  its  course, 
being  somewhat  larger  in  the  cervical  n^on,  on  ■ 
level  with  the  third  cervical  vertebra,  and  as  far  aa 
the  Wfond  doiialj  it  here  contiacta  coniiderablr,  and 
thus  continuea  aa  far  aa  the  eleventh  donal,  where  it 
once  more  entargo,  hut,  again  suddenly  coutractii^.  it 
forms  a  cone,  which  terminates  by  a  fine  cord,  concealed 
amongst  the  nervea  conitituting  the  cavda  equina. 
This  cord  i<  lemi-traaBparent,  etastio,  fibrous,  andlirm; 
a  vein  constantly  accompanies  it.  The  cord  may  be 
followed  as  far  as  the  fint  coccygeal  bone.t 

Viewed  an  tenorJy,  the  medulla  presents  theonfenor 

median  fiaurt ;  poi^riorly,  a  similar  one,  bat  scarcely 

•  Fig,  ilD.-ai 


HinllA  ipliuUB,  mi 
corraspanOlnE  ^  t 


d  ponlon  • 


the  medulla,  c 
irA  pjnmldaUa  i 


i.  7,  ihe  dglith  p^ 


ikrd  pair ;  InfrDot  oT  ttaeae  is  Ui*  Kamd,  or  opUc,  d 
^t  M.  CniveUhlM  1^  "Ob  le  snltJiBqn'a  1*  based*  I 
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■o  distinct,  although  tacne  u««rt  it  to  be  ilwper  tlun  tbe  inloier. 
On  each  tidr  Ihett  tUaum  art  tra  tht  n»ti  of  the  uiUriar  ukl  pos- 
terior apinal  nerTH.  Bj  pulling  out  a  few  of  thew  roote  of  the  oerre*, 
ChaiMti«r  eodeiTOund  to  ahow  htenl  litaum ;  there  an  no  lateral 
fitturei.  Tbe  immediatf  invn ting  membrane  of  the  ipinal  mairovhai 
been  alrendf  dncribed ;  it  differs  aomewbat  id  nnicture  from  the  c*re< 
bral  pia  matrr,  in  tuTiag  a  fibroui  spparance.  The  ioTating  mem- 
brane must  now  be  carefullj  stripped  off  (the  roots  of  tbe  nerves 
coming  with  it),  which  can  only  be  done  iu  very  fresh  subiects.  Next 
examine  the  aaltrior  comnuKuit ;  (his  is  at  the  bottom  of  the  antrriar 
median  fiiaare,  and  is  cribriforni ;  the  perfontions  nre  caused  b;  the 
pasMge  of  numerous  blood-veSKli  proraeding  Into  the  interior  of  Ibe 
medulla.  The  commissure  a  generkilj  considered  merelj  a  medullaiT' 
lamina.  When  aiulomitti  ta.y  that  originsllj  there  are  two  medullE, 
the;  cau  onl)'  use  the  language  in  the  same  sense  as  thej  would  speak 
of  two  brains.  Tbe  poalerior  median  fmare  is  deeper  than  tbe  ante- 
rior; it  is  eitremrlf  narrow,  and  in  the  bottom  of  it  may  b*  teeo 
tbe  dneiitiouB  substance  of  tbe  medulla  epinalis. 

The  following  cords  hate  been  admitted  as 
y^  ,^  .  composing  the  spinal  marrow  :  two  posterior 

median,  eicesslvelf  narrow,  traced  on  either 
side  of  the  posterior  median  liasure  \  two  poste- 
rior lateral,  compressed  between  these  and  the 
roots  of  the  poilerior  nerves ;  two  anterior 
lateral,  comprising  all  the  remaining  parts  of 
the  medulla,  as  far  as  tbe  anterior  liasare. 

Are  there  anjrstrictlj  lateral  cords  or  fasdctili 
sitnated   between   the   anterior   and   posterior 
[  tV  roots   of  the  Ipinal    nerre*  ?      This   is   very 

'     p^.    doubtful. 

Interior  structure. — It  results  from  a  care- 
ful inspection  of  the  stntcture  of  the  medulla 
spinalis,  that  it  is  composed  of  two  large 
lateral  cylinders  of  the  white  nervous  matter  enclosing  the  grey  or 
dneritions.  The  mark  )  (  represents  tolerably  well  the  arrangement 
of  the  interior  when  cut  across.  Little  is  known  turtlier  tlian  this  of 
the  precise  structure  of  the  spinal  marrow;  many  consider  it  as 
fibrous  and  laminated,  each  iibre  and  each  lamina  being  independent  of 
«ch  other,  and  eitending  throughaut  tbe  whole  length;  but  these 
descriptions  are  far  from  being  distinct.  Previous  to  the  fourth  month 
in  atero,  there  it  a  cavity  in  the  centre  of  the  medulla  spinalis,  bM 
this  umallif  (fijappeors  before  birth. 

to  show  the  anterior  mi 


Wbea  the  (todoit  bu  aude  up  hia  mind  to  diunt  the  bntn  and  ita 
tnembnoet,  he  ought  to  proceed  ai  earlj  u  pouible  U>  open  the  head 
by  ■  Tertica]  iociaioa  carried  Irom  Ibe  root  of  the  nose,  otst  tbe  •ertii, 
to  tfae  eitenu]  ocdpila]  protubeisnce,  tbtough  the  soli  paiia.  Reflect 
tbcBe  flapA,  Bjid  neit  divide  hJI  the  boft  porti  quite  to  the  boDe  dr- 
culorly  uttond  the  skolL-cap,  a  little  nboTe  the  zygomatic  areh.  Sav 
through  the  aknll-cap  cantioiul;,  uld  remoTe  it.  Thii  will  eip««  the 
outer  •srbce  of  the  dura  mater.  Or  the  ikDll-cap  ma;  be  TemoTed 
in  fiagmenta,  b;  repeated  blom  of  a  aharp-poinled  hammer,  withoDt 
JDJuiy  to  the  dura  outer  or  brain,  a>  waa  firat  ahown  by  Bichit. 


til  pair :  (he  flgure  1b  ptued  on  the  corpus  pjramldale  of  Ibat 
e  dUtiu7  and  pTnuDldal  twdiei  of  tbe  left  Me  i  1 1,  c1oB»-ptaa- 
Bfttiile;  11,  oenbelloB;  to,  mUdlg  lobe  of  (be  oncbnm. 
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The  cranial  dura  mater  is  a  dense  fibrous  sac  enclosing  the  bnun« 
which  it  further  supports  by  processes  or  partitions ;  it  serves  also  as  an 
internal  periosteum  to  the  cranium.  The  external  sarfaoe  comn,  of 
course,  first  into  view.  It  exactly  inrests  the  interior  of  the  cranium, 
to  which  it  adheres  more  or  less  strongly,  both  by  means  of  numerous 
blood-vessels,  and  likewise  by  many  small  fibrous  prolongations.  Upon 
this  outer  surface  of  the  dura  mater  may  be  seen  the  branches  of  the 
middle  meningeal  artery,  and  some  of  the  branches  of  its  veins,  adhering 
internally  to  the  mnnbrane.  These  are  the  vessels  which  nourish  the 
skull.  The  adhesion  of  the  dura  mater  to  the  skull  differs  in  dif- 
ferent regions  and  in  different  subjects.  It  adheres  very  strongly  to  the 
upper  mai^n  of  the  pars  petroaa,  around  the  great  occipital  foramen, 
and  to  the  base  of  the  skull  generally ;  also  in  the  line  of  the  sutures. 
In  extreme  old  age,  and  in  extreme  youth,  the  union  is  most  intimate. 
At  the  base  of  the  skull  we  shall  afterwards  find,  when  the  brain  has 
been  removed,  that  it  sends  some  remarkable  prolongations  through 
it ;  one  particularly  into  the  orbit.  Open  the  dura  mater  with  the 
scissors,  beginning  just  above  the  edge  of  the  divided  bone,  and  cany 
the  incision  forwards  and  backwards  as  far  as  convenient.  Make  a 
similar  incision  through  the  dura  mater  on  the  opposite  side,  and  lay 
up  the  flaps  so  formed.  These  incisions  will  expose  the  inner  surface 
of  the  dura  mater  and  the  external  surface  of  the  brain ;  but  anato- 
mically speaking,  these  incisions  open  into  the  cavity  of  the  aradmoid 
membrane,  and  into  the  seat  of  the  effusion  in  the  disease  called  hydro- 
cephalus extemuB.  The  inner  surface  of  the  dura  mater,  where  it 
feces  the  brain,  is  smooth  and  polished.  This  is  owing  to  its  being 
invested  with  a  layer  of  the  arachnoid.  This  inner  surface  ought  to 
be  free  from  all  adhesions,  excepting  at  those  points  where  the  cerebral 
veins  proceed  to  open  into  the  sinuses  of  the  dura  mater.  It  closely 
touches  the  visceral  or  cerebral  layer  of  the  arachnoid,  there  being  no 
space  between  them  but  what  is  sufficient  to  contain  the  lubricating 
serosity  conmion  to  the  arachnoid  with  all  serous  membranes. 

From  the  internal  surface  of  the  dura  mater  proceed  three  pro- 
cesses or  partitions  which  divide  tiie  brain  into  subdivisions,  and 
the  interior  of  the  cranium  into  compartments.  These  prolonga- 
tions are  the  falx  cerebri,  tentorium  cerebelU,  and  falx  cerebellL 
The  first  two  can  readily  be  seen  at  this  stage  of  the  dissection,  but 
not  the  falx  cerebelli.  These  processes  can  be  very  weU  examined 
upon  a  preparation,  which  will  enable  the  student,  in  this  his  first 
dissection  of  the  brain,  to  avoid  disturbing  that  organ,  so  as  to 
endanger  its  after-dissection.  They  may,  however,  be  examined  in 
this  way.  Cut  through  the  cerebral  veins  entering  the  superior 
longitudinal  sinus  on  each  side,  and  gently  draw  outwards  the  hemi- 
spheres of  the  brain,  so  as  to  widen  the  inter-hemispherical  fissure ; 
on  looking  down  into  this  fissure,  the  whole  extent  of  the  falx  cerebri 
may  be  seen. 

Again,  by  raising  up  the  posterior  lobes  of  the  cerebrum  on  each 
side,  the  tentorium  cerebelli  may  be  seen,  but  not  very  well  examined. 
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Indeed,  to  examine  these  processes  of  the  dura  mater,  it  would  be 
neoessaiy  to  dissect  the  brain  m  niu,  or  to  sacrifice  it  altogether ;  this 
would  not  be  advisable,  because  the  mechanical  arrangement  of  all 
the  processes  can  be  well  seen  on  a  dried  preparation* 

The  falz  cerebri,  however  examined,  is  a  median  fibrous  lamina, 
haying  the  shape  of  a  scythe ;  it  is  tense,  and  stretched  between  the 
crista  galli  and  the  t^torium  cerebelli.  The  point  is  forwards,  dips  into 
the  foramen  ocecum  of  Morgagni,  and  envelopes  the  crista  ^lli  of  the 
ethmoid.  Its  base  is  behind,  and  falls  perpendicularly  upon  the 
tentorium  cerebelli.  Where  these  two  processes  meet  is  the  straight 
sinus.  In  the  upper  or  convex  margin  will  be  found  the  superior 
longitudinal  sinus.  This  should  be  laid  open  and  examined  at  the 
present  stage  of  the  dissection,  because  it  will  in  part  be  afterwards 
destroyed.  Its  inferior  edge  looking  towards  the  corpus  callosum, 
contains  the  inferior  longitudinal  sinus.  The  course  of  these  sinuses 
will  be  more  fully  explained  afterwards.  The  uses  of  the  fidx  cerebri 
are  not  well  known.  It  is  sometimes  slightly  cribriform,  and  one  or 
two  instances  are  recorded  of  its  total  abMnce. 

The  tentorium  cerebelli  is  an  incomplete,  horizontal  septum,  sepa- 
rating the  posterior  lobes  of  the  brain  from  the  cei'ebelium.  It  is  in 
a  state  of  continual  tension. 

The  external  circumference  of  the  tentorium  corresponds  behind 
to  the  posterior  half  of  the  lateral  grooves  of  the  occipital  bone, 
for  lodging  the  lateral  sinuses  which  are  fonned  or  lodged  within 
this  portion  of  the  dura  mater.  Anteriorly  it  adheres  to  the  upper 
margin  of  the  pars  petrosa;  here  the  superior  petrosal  sinuses  are 
to  be  found. 

The  internal  circumference  intercepts  a  small  space,  filled  by  the 
pons  Varolii  or  tuber  annulare.  The  extremities  or  points  of  these 
margins,  or  circumferences,  cross  each  other  like  the  letter  X.  The 
extremity  of  the  external  edge  or  base  is  fixed  to  the  posterior  clinoid 
process,  thus  forming,  towards  the  summit  of  the  petrous  portion  of 
the  temporal  bone,  a  bridge  under  which  passes  the  trifacial  nerve. 
The  point  or  extremity  of  the  inner  margin  or  circumference  of  the 
tentorium  cerebelli  proceeds  to  be  attached  to  the  anterior  clinoid 
process.  These  profongatioDs  of  the  tentorium  will  be  better  seen 
when  the  brain  has  been  removed ;  they  complete  the  sides  of  the 
sella  turcica  or  pituitary  fossa,  and  enclose  the  cavernous  sinuses  within 
their  thickness. 

The /a£r  cerebelli  cannot  be  seen  at  this  stage  of  the  dissection. 
It  is  a  small,  vertical,  median,  scythe-shaped  process  of  the  dura 
mater,  extending  from  the  internal  occipital  protuberance  to  ihe  edge 
of  the  foramen  magnum  occipiUs ;  it  slightly  separates  the  hemispheres 
of  the  cerebellum  from  each  other.  Its  base  is  fixed  to  the  lower 
surface  of  the  middle  of  the  tentorium,  the  summit  is  bifurcated  at 
the  sides  of  the  occipital  foramen.  Its  posterior  edge  corresponds  to 
the  internal  occipital  crest,  its  anterior  to  the  median  fissure  of  the 
cerebellum.  -  The  occipital  sinuses  are  formed  in  it. 
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In  ttructure  the  dura  mater  is  remarkablr  itrong.  It  his  been 
usually  divided  into  two  layers,  a  fibrous  and  serous.  The  seroos  is 
internal,  the  fibrous  external.  The  internal  or  serous  is  merely  the 
reflected  lamina  of  the  cerebral  arachnoid ;  the  fibrous  or  eztemal 
may  be  further  subdivided  into  two  layers,  a  periosteal  or  vascular 
layer,  and  a  fibrous,  properly  so  called.  The  separation  between 
these  layers  is  best  seen  where  the  sinuses  are  formed  in  the  thicknfw 
of  the  dura  mater. 

The  glands  of  Pacchioni,  which  are  met  with  at  this  stage  of  the  dis- 
section, are  certain  small  bodies  of  a  whitish  or  yeUowish  colour,  some- 
times isolated,  sometimes  collected  together  in  the  fonn  of  a  bunch  of 
grapes,  which  receive  vessels,  but  are  destitute  of  nerves,  and  of  whose 
intimate  texture  and  uses  we  are  entirely  ignorant.  They  are  not 
met  with  in  children  nor  in  all  subjects.  The  superior  longitudinal 
sinus  contains  a  remarkable  quantity  of  them,  particularly  at  its 
middle  and  posterior  parts.  They  were  formerly  designated  by  the 
name  of  glands  of  Paochioni,  although  they  are  very  difierent  from 
glandular  organs.  These  granulations  generally  occupy  in  this  sinus 
the  circumference  of  the  orifices  of  the  veins,  where  they  form  a  more 
or  leas  distinct  prominence  between  the  internal  bundles.  Very  few 
of  them  are  isolated,  almost  all  being  agglomerated  into  small  masses, 
and  intimately  connected  with  each  other.  They  are  covered  by  the 
internal  membrane  of  the  sinus.  In  the  torcular  Uerophili  very  few 
of  them  are  observed,  but  there  are  some  at  the  mouths  of  the  veins 
in  the  occipital  portion  of  the  lateral  sinuses.  In  the  straight  sinuses 
some  are  occasionally  found  at  the  orifices  of  the  vense  Galeni ;  all 
the  other  sinuses  are  destitute  of  them.  In  the  external  pia  mater 
graniform  bodies,  resembling  those  of  the  sinuses,  are  also  met  with. 
They  are  especially  observed  along  and  to  the  outside  of  the  superior 
longitudinal  sinus,  around  the  cerebral  veins.  Here  they  are  enveloped 
by  the  arachnoid  membrane,  and  their  size  is  so  much  the  larger  the 
nearer  they  are  to  the  sinus.  Some  of  them  are  engaged  in  the  separa- 
tions of  the  fibres  of  the  dura  mater,  which  give  passage  to  the  vdns, 
and  are  in  some  measure  continuous  with  the  granulations  of  the 
sinus  itself.  At  the  base  of  the  brain,  and  around  the  other  sinusfs, 
no  similar  disposition  is  observed.  The  internal  pia  mater  also  pre- 
sents some  of  these  granulations.  They  are  observed  in  the  choroid 
plexus,  where  they  are  of  a  reddish  grey  colour,  and  rather  soft. 
There  are  also  some  beneath  the  velum  interpositum,  at  the  fore-part 
of  the  pineal  gland,  where  they  are  disposed  in  two  rows,  which  unite 
so  as  to  form  a  triangle.  Lastly,  they  are  equally  met  with  in  the 
choroid  plexus  of  the  fourth  ventricle. 

I  have  already  spoken  of  the  arteries  and  veins  of  the  dura  mater; 
the  presence  of  nerves  in  it  has  been  much  disputed,  as  it  is  quite  in- 
sensible during  life  while  in  a  healthy  state.  M.  Cruveilhier  says  that 
its  nerves  are  derived  from  the  fifth  pair.  The  dura  mater  extends 
into  the  spinal  canal. 

ZHssectMrn.— Remove  the  brain  from  its  case;  cut  through  the 
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anterior  part  of  the  falz  cerebri,  and  draw  it  npwards ;  next  divide 
the  yeins  of  Galen,  which  enter  the  straight  sinus  at  the  fore-part  of 
the  tentorium  cerebeUi ;  then  cut  through  the  tentorium  on  each 
side,  and  commence  raising  the  brain  from  before  backwards,  cutting 
through  in  succession  all  the  nerves  and  blood-yessels  proceeding  to  or 
from  it.  Having  reached  the  back  part,  with  a  long  and  sharp  scalpel 
cut  the  spinal  mannow  across  as  low  down  as  possible — that  is,  if  the  brain 
is  to  be  removed  independmt  of  the  medulla  spinalis.  The  entire  mass 
may  then  be  withdrawn  from  the  cavity,  and  laid  in  pure  water  for  an 
hour,  and  immediately  afterwards  immersed  in  spirits,  or  in  a  solution 
of  corrosive  sublimate.  By  this  means  it  may  be  preserved  until  the 
student  has  eiamined  all  the  parts  left  on  the  base  of  the  cranium, 
which  he  will  find  fiilly  exposed  by  the  removal  of  that  organ. 

The  whole  interior  of  the  base  of  the  cranium  will  be  seen  corered 
with  the  dura  mater,  smooth  and  shining,  owing  to  the  presence  of 
the  arachnoid  layer  investing  it.  This  surface  the  student  should 
examine  with  the  greatest  care.  At  the  base  of  the  cranium  the  external 
surface  of  the  dura  mater  is  very  complex  in  its  disposition,  on  account 
of  the  great  number  of  holes  and  inequalities  which  are  observed  in 
that  region.  It  sinks  into  the  foramen  ooecum,  where  it  contracts  some- 
what intimate  adhesions  by  several  prolongations.  It  embraces  the 
summit  of  the  crista  galli  of  the  ethmoid  bone,  whence  it  descends  on 
each  side  into  the  ethmoid  grooves :  then,  at  each  hole  of  the  cribri- 
form plate  it  furnishes  for  each  branch  of  the  olfactory  nerves  a  small 
fibrous  canal,  which  terminates  on  the  outer  layer  of  the  pituitary 
membrane.  More  laterally  similar  canals  penetrate  into  the  internal 
orbitar  canals,  to  accompany  the  nerves  and  vessels  which  they  con- 
tain, and  are  continned  into  the  periosteum  of  the  orbit.  Lastly, 
altogether,  on  the  sides,  the  dura  mater  adheres  but  little  to  the  orbitar 
arches,  even  at  the  place  of  the  sphenoidal  suture.  More  posteriorly 
it  adheres  in  a  decided  manner  to  the  groove,  to  the  fore-part  of  the 
ielia  turcica,  and  penetrates  into  the  optic  foramina,  forming  an 
oivelope  for  the  optic  nerves.  When  it  arrives  at  the  posterior  in- 
sertion of  the  recti  muscles  of  the  eye,  the  outer  lamina  (which  is 
rather  thin)  of  this  cylindrical  envelope  expands  into  the  periosteum  of 
the  orbit ;  the  inner,  whidi  is  whiter,  denser,  thicker,  and  immediately 
applied  on  the  nerve,  accompanies  it  to  the  ball  of  the  eye,  and  is  con- 
tinued into  the  sclerotic  membrane.  Behind  the  optic  foramen  the 
dura  mater  presents  a  drcnlar  aperture,  which  embraces  the  internal 
carotid  artery  as  it  issues  firom  the  cavernous  sinus ;  some  fibres  arising 
from  the  circumference  of  this  aperture  seem  to  throw  themselves  into 
the  walls  of  the  artery.  At  its  anterior  part  there  occurs  the  orifice 
of  a  small  canal,  formed  inferiorly  between  the  two  lamime  of  the 
envelope  of  the  optic  nerve ;  it  transmits  the  ophthalmic  artery  into 
the  orbit.  The  dura  mater  then  lines  the  sella  turcica,  where  it  is 
covered  by  the  pituitary  body,  which  separates  it  from  the  arachnoid 
membrane  at  this  place ;  it  Uien  passes  over  the  sides  of  the  body  of 
the  sphenoid  bone,  where  it  divides  into  two  lominn  to  form  the 
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caTernooB  sinuMS.    The  innennost  of  these  laminie  it  thin,  and  imin»* 
diately  corera  the  cavernoas  groove ;  the  outer,  which  is  finee,  forms 
the  opposite  wali  of  the  sinos.     On  the  free  edge  of  the  processes  of 
Ingrassias  the  dura  mater  forms  a  small  fold,  which  enters  into  the 
fisaura  SyMi ;  then,  descending  thence  Tertiodly,  it  closes  the  sphe- 
noidal fiuure,  and  sends  throng  it  a  prolongation,  thicker  on  the 
inner  side,  which  proceeds  into  the  orbit,  and  is  continnons  with  the 
periosteum  of  that  cavity.     This  prolongation  presents  several  aper^ 
tures  for  the  passage  of  vessels  and  nerves  which  enter  the  orbit.    The 
membrane  then  extends  into  the  middle  lateral  fossae  at  the  base  of  the 
cranium,  to  which  it  adheres  but  feebly;   but,  on  approaching  the 
sides  of  the  body  of  the  sphenoid  bone,  it  furnishes  first  an  envelope  to 
the  superior  and  inferior  maxillary  nerves  in  the  bony  canals  by  which 
tiiey  pass  out  of  the  cranium ;  it  also  gives  one  to  the  middle  menin- 
geal artery,  and  concurs  to  form  the  cavernous  sinus  and  various 
canals.     One  of  the  latter  is  for  the  third  pair;  it  commences  a  little 
before  the  posterior  clinoid  process ;  it  is  fibrous  in  its  whole  circum- 
ference, and  invested  by  the  arachnoid  coat  at  the  commencement  of 
its  course ;  but  the  latter  afterwards  leaves  it  to  be  reflected  over  the 
nerve,  and  there  is  no  longer  perceived  a  complete  fibrous  canal,  but 
the  lamina  of  the  dura  mater  alone,  which  forms  the  outer  wall  of  the 
cavernous  sinus,  is  seen  externally ;  internally  the  nerve  is  separated 
from  the  sinus  itself  only  by  a  thin  and  apparently  cellular  membrane. 
Another  canal  belongs  to  the  nerve  of  the  fourth  pair ;  it  is  a  little 
higher  than  the  preceding,  and  much  narrower,  and,  like  it,  is  fibrous, 
and  lined  by  the  arachnoid  membrane  in  the  first  part  of  its  course ; 
afterwards  it  is  in  like  manner  only  formed  by  a  single  lamina  of  the 
dura  mater  applied  externally  upon  the  nerve,  which  is  separated  from 
the  rest  of  the  sinus  by  a  thin  and  transparent  membiane.     Lastly,  a 
little  farther  back,  and  opposite  the  upper  edee  of  the  petrous  process, 
the  dura  mater  forms  a  canal  for  the  nerve  ot  the  fiftJi  pair,  consisting 
of  two  lamlnie ;  the  upper  of  these  laminte  is  attached  to  the  posterior 
clinoid  process,  and  is  continued  over  the  upper  edge  of  the  petrouit 
process ;  the  other  is  placed  between  the  nerve  and  the  cavernous 
sinus,  and  becomes  so  thin  as  to  be  converted  into  a  cellular  lamella, 
whidi  is  prolonged  internally  to  the  ophthalmic  branch.      As  it 
advances,  the  nerves  of  the  third  pair,  fourth  pair,  and  ophthalmic 
branch  of  the  fifth,  are  each  engaged  in  a  new  portion  of  entirely 
fibrous  canal,  which  is  afforded  them  by  a  prolongation  of  the  dura 
mater  passing  from  the  sphenoidal  fissure  into  the  orbit.     On  the 
middle  of  the  upper  surface  of  the  petrous  process  the  dura  mater 
covers  the  superior  filament  of  the  vidian  nerve,  and  may  easily  be 
detached  from  it.     It  thai  adheres  rather  strongly  to  the  upper  edge 
of  the  petrous  process,  and  to  the  quadrilateral  plate  of  the  sphenoid 
bone ;  it  descends  thence  into  the  basilar  groove,  and  is  intimately 
attached  to  the  occipital  bone  over  the  whole  circumference  of  the 
foramen  magnum.    A  little  laterally  it  presents,  for  the  nerve  of  the 
*h  pair,  a  roramen,  which  is  not  succeeded  by  a  canal,  and  which,  conse- 
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qacntlj,  tnnsmitfl  it  into  the  cavemouB  sinus.  The  arachnoid  mem* 
brane  descends  in  it  as  far  as  that  sinns,  which  it  closes,  and  is  then 
reflected  upon  the  nerre.  Farther  on,  and  upon  the  posterior  surface 
of  the  petrous  process,  the  dura  mater  penetrates  into  the  meatus 
auditorius  intemus,  seems  to  enter  the  aqueduct  of  Fallopius,  but 
cannot  be  followed  into  the  foramina,  which  are  traversed  by  tlie 
filam^its  of  the  portio  mollis  of  the  seventh  pair.  Farther  down,  at 
the  foramen  laoemm  posterius,  it  envelopes  the  glooso-pharyngeal,  the 
pneumo-gastric,  and  spinal  accessory  nerves,  and  is  continued  into  the 
periosteum  of  the  outer  part  of  the  base  of  the  skull.  A  thinner 
lamina  surrounds  the  internal  jugular  vein;  it  also  sends  into  the 
anterior  condyloid  foramen  a  fibrous  canal,  which  is  in  like  manner 
G<Hitinuou8  with  the  periosteum. 
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PRACTICAL  EXAMINATION  OF  THE  SINTTSES  OF  THE 

DURA  MATER. 

Next  examine  the  sinuses.  These  may  very  generally  be  detected 
by  the  dark  blood  they  contain,  and  should  all  be  laid  open.  The 
following  description  will  point  out  their  position,  course,  and 
terminations. 

The  stiluses  are  of  variable  dimensions,  and  disposed  in  a  symmetrical 
and  r^^ular  manner;  they  have  walls  formed  externally  by  the  dura 
mater,  and  lined  internally  by  a  smooth  and  polished  membrane  of  a 
serous  aspect,  such  as  is  met  with  in  the  interior  of  all  the  veins* 
Being  constantly  stretched  in  all  points  of  their  extent,  they  can  neither 
change  place  nor  can  they  even  contract  upon  themselves ;  their  cavity 
presents,  at  intervals,  bridles,  passing  irregularly  from  one  wall  to  the 
other ;  they  are  generally  formed  by  fibrous  bundles  of  the  dura  mater. 
It  is  into  the  sinuses  that  all  the  veins  of  this  membrane,  and  all  those 
of  the  brain,  empty  themselves. 

Torcular  Iferophilu — This  is  a  smooth  and  polished  ^cavity  of 
irregular  form,  placed  at  the  union  of  the  three  great  folds  of  the 
dura  mater,  on  the  fore  part  of  the  internal  occipital  protuberance.  It 
is  lined  by  the  internal  membrane  of  the  veins,  and  presents  six  aper- 
tures— a  superior,  of  a  triangular  form,  belonging  to  the  superior 
longitudinal  sinus ;  two  inferior,  of  variable  form  and  breadth,  corre- 
sponding to  the  oodpital  sinuses ;  an  anterior,  rounded,  belonging  to  the 
straight  sinus;  lastly,  two  lateral,  broader,  but  generally  of  different 
sizes,  transversely  oval,  furnished  with  a  ^ick  rim  in  their  contour, 
and  leading  into  the  lateral  sinuses.  The  two  last  always,  and  some- 
times the  two  inferior,  transmit  to  the  interior  of  the  cranium  the 
blood  whidi  is  poured  into  them  by  the  others. 

Superior  longitudinal  sinm  (smus  faldformia  tuperior). — ^This  is  a 
long  triangular  canal,  convex  above,  presenting  its  acute  ai^e  below, 
and  occupying  the  whole  upper  edge  of  the  fidx  cerebri ;  narrow  before, 
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broftder  behind ;  commencing  by  a  sort  of  cal-de-uc  at  the  fore  part 
of  the  crista  gaUi  of  the  ethmoid  bone,  and  corresponding  to  the  frontal 
ridge,  the  sagittal  sutare,  and  the  Tertical  groove  of  the  occipital 
bone*  In  its  interior  it  is  smooth  and  polished  thronghout  its  whole 
extent,  and  presents  a  nnmber  of  the  bridles  (chords  Willisii)  men- 
ti<nied  above;  these  are  invested,  like  it,  by  the  intenial  membrane 
of  the  veins.  This  sinus  commonicates  above  with  the  frontal  veina 
bjT  a  certain  number  of  little  veins,  which  pass  throogh  the  sagittal 
suture ;  it  also  receives,  in  the  same  direction,  veins  which  come  from 
the  diploe  of  the  bones  of  the  upper  part  of  the  skull ;  it  communi- 
cates, bj  means  of  a  small  branch  wUdb  passes  through  the  parietal 
foramen,  with  the  veins  on  the  outside  of  the  head ;  lastly,  it  receives 
some  trunks  from  those  of  the  dura  mater,  and  all  those  whidi 
are  expanded  over  the  convex  and  plane  surfaces  of  the  two  cerebral 
hemispheres;  they  almost  all  open  into  its  interior,  obliquely  forwards. 
In  general  the  mouths  of  the  veins  are  covered  in  a  great  measure  by 
membranous  folds,  in  the  form  of  valvules,  the  firee  and  concave  edge 
of  which  is  turned  forwards.  All  these  folds  are  formed  by  the  internal 
membrane  of  the  veins  applied  upon  itself,  and  are,  in  general,  much 
less  visible  in  the  anterior  region  of  the  sinus  than  in  the  posterior. 
It  is  also  probable  that,  by  its  anterior  extremity,  the  superior 
longitudinal  sinus  communicates  with  a  vein  of  the  nose,  which  passes 
through  the  foramen  coecum. 

If^erior  hngttudmal  sinus  (sinus  falciformis  inferior). — ^Much 
narrower  than  the  preceding,  occupying  the  lower  edge  of  the  cerebral 
fiilx,  from  its  anterior  third  to  the  tentorium  cerebelli,  it  seems  to 
result  fin>m  the  union  of  several  small  veins  of  the  falx  itself,  and 
generally  terminates  by  two  branches  in  the  straight  sinus.  Of  these 
branches  one  is  direcUy  continuous  with  it  above  the  aperture  of  the 
venae  Galeni ;  the  other  ascends  in  the  substance  of  the  ialx  for  some 
time,  curves  backwards  and  downwards,  and  penetrates  obliquely  into 
the  straight  sinus  towards  the  middle  of  its  length ;  the  latter  only  is 
furnished  with  a  valvular  fold. 

Straight  sinus  (sinus  quartus^  s.  perpendiciUaris). — Triangular  in 
its  whole  extent,  broad  behind,  contracted  before,  passing  a  little 
obliquely  downwards  and  backwards,  it  prevails  all  along  the  base  of 
the  falx,  above  the  tentoriimi  cerebelli,  from  the  termination  of  the 
inferior  longitudinal  sinus  to  the  torcular  Hero{^illi.  In  its  interior 
it  presents  the  same  appearance  as  the  superior  longitudinal  sinus,—* 
that  is  to  say,  upon  its  walls  a  great  quantity  of  fibrous  bundles, 
closer  to  each  other  before  than  behind,  form  remarkable  prominences 
beneath  the  delicate  membrane  which  covers  them.  It  receives  the 
inferior  longitudinal  sinus ;  the  veins  of  the  cerebral  ventricles,  or  the 
yens  Galeni,  also  empty  themselves  into  its  anterior  and  inferior  part, 
where  there  is  a  valvular  fold.  Towards  the  middle  of  its  length,  and 
inferiorly,  the  straight  sinus  still  receives  the  blood  of  the  superior 
veins  of  the  cerebellum,  through  a  rounded  separation  of  the  fibres  of 
the  dura  mater. 
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Occipital  ainuaes  (sinus  occipitaleSf  dexter  et  sinieter), — These 
sinuses  commence  on  the  sides  of  the  foramen  magnnmy  not  far  from 
the  termination  of  the  lateral  sinuses,  with  which  they  sometimes  com* 
municate,  and  ascend,  becoming  broader,  and  drawing  nearer  each  other, 
in  the  substance  of  the  falz  oerebelli,  where  they  prettj  frequently 
unite  altogether;  ther  open,  each  by  itself,  into  the  lower  part  of  the 
torcular  Herophili ;  they  receive  the  veins  of  the  falz  oerebelli,  of  the 
dura  mater  which  lines  the  inferior  occipital  fossse,  and  those  of  the 
posterior  part  of  the  cerebellum. 

Lateral  sinutes  (sintis  transverai). — ^They  carry  the  blood  from  the 
torcular  Herophili  to  the  foramen  laoerum  posteriua,  into  the  sinus  of 
the  jugular  vein ;  their  course  is  marked  by  a  groove  whidb  exists  on 
each  side  of  the  interior  of  the  cranium.  A  difference  of  capacity  is 
almost  always  observed  between  them,  the  sinus  of  the  right  side  bdng 
generally  the  larger.  From  the  torcular  Herophili  to  the  upper  edge 
of  the  petrous  process  they  have  a  triangular  form ;  in  the  rest  of  their 
course  their  section  is  elliptical.  Their  interior,  which  is  everywhere 
smooth  and  polished,  presents  none  of  the  bridles  of  which  we  have 
made  mention  in  speaking,  of  the  other  sinuses ;  they  receive  some 
veins  from  the  cerebellum,  the  posterior  extremity  of  the  cerebral 
hemispheres,  the  tentorium  oerebelli,  and  the  cavity  of  the  tympanum; 
they  also  present,  in  the  second  part  of  their  course,  the  orifices  of  the 
superior  and  inferior  petrous  sinuses,  whidi  carry  the  blood  from  all 
the  other  sinuses  of  the  base  of  the  sfcall.  By  the  mastoid  and  posterior 
condyloid  foramina  they  communicate,  mioreover,  with  the  occipital 
veins  on  the  outside  of  the  cranium. 

Coronary  sittna  (smus  circularia), — It  surrounds,  in  a  more  or  len 
regular  manner,  the  sella  tardea  and  pituitary  body,  passing  behind 
the  channel  of  the  optic  nerves,  and  before  or  above  the  quadrilateral 
lamina  of  the  sphenoid  bone.  It  is  very  narrow  in  its  whole  course ; 
it  receives  the  small  veins  of  these  different  parts,  and  those  of  the 
neighbouring  portion  of  the  dura  mater,  and  opens  to  the  right  and 
left  into  the  cavernous  sinuses. 

Cavernous  sinuses  {sinus  cavemoei), — ^These  sinuses  are  much  more 
complicated  than  all  the  rest ;  they  commence  beneath  the  anterior 
clinoid  processes,  behind  the  inner  third  of  the  sphenoidal  fissure, 
proceed  thence  horizontally  backwards  upon  the  sidn  of  the  sella 
turcica,  whence  they  descoid  into  the  place  which  separates  the  sum- 
mit of  the  petrous  process  from  the  quadrilateral  plate  of  the  sphe- 
noid bone;  there  they  terminate  by  emptying  thi>mselves  into  the 
superior  and  inferior  petrous  sinuses.  Their  breadth  is  considerable, 
and  they  are  lodged  in  the  lateral  grooves  of  the  body  of  the  sphenoid 
bone,  between  two  lamina  of  the  dura  mater.  Of  these  two  lamins, 
by  an  arrangement  already  partly  described,  the  inner  immediately 
lines  the  bony  surface,  and  is  prolonged  into  the  sphenoidal  fissure ; 
while  the  other,  which  is  much  thicker,  forms  the  outer  wall  of  the 
sinus,  which  contains  in  its  substance  the  nerves  of  the  third  and  fourth 
pairs,  and  the  ophthalmic  branch  of  the  fifth,  and*  closes  the  two  outer 
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thirds  of  the  sphenoidal  fissure,  beooming  oonfonnded  abore  with  the 
eztremities  of  the  tentorium  oerebelli,  which  close  the  sinus  in  that 
direction.  Altogether,  intemallj,  the  latter  lamina  is  united  with  the 
first.  The  cavity  of  the  cayernous  sinuses  generally  presents  a  great 
number  of  soft  reddish  filaments,  interlaced,  and,  as  it  were,  reticulated. 
The  intimate  nature  of  this  kind  of  cellular  sdncture  is  yery  difficult 
to  be  determined.  It  appears  to  be  formed  by  nerTous  filaments  of 
the  superior  cervical  and  cavernous  ganglions,  the  fibres  of  the  dura 
mater,  and  the  folds  of  the  internal  membrane  of  the  veins.  There 
are,  moreover,  met  with  in  the  interior  of  these  same  sinuses,  the 
internal  carotid  artery,  and  the  nerve  of  the  sixth  pair,  placed  against 
their  inner  wall,  and  immersed  in  the  blood,  firom  which  they  are  only 
separated  by  the  delicate  internal  membrane  of  the  veins  which  enve- 
lopes them.  The  cavernous  sinuses  receive  a  great  number  of  menin- 
geal veins ;  the  ophthalmic  veins,  whose  roots  originate  in  the  interior 
of  the  eye  and  orbit;  several  emissary  veins,  which  traverse  the 
sphenoid  bone ;  and  the  two  coronary  sinuses.  Beneath  the  pituitary 
body  the  two  cavernous  sinuses  have  a  very  distinct  oommimicatioa 
(sinus  transversalis,  selke  equinae,  Haller). 

Superior  petrous  nnuset  {sinus  petrosi  m^Mriom). — ^They  seem  to 
arise  from  the  termination  of  the  preceding  sinuses,  towards  the  su&- 
mit  of  the  petrous  process,  whose  upper  edge  they  follow,  lodged  in  a 
somewhat  distinct  groove,  and  in  a  piurt  of  the  great  circumference  of 
the  tentorium  cerebelli ;  they  pass  above  the  fifth  pair  of  nerves,  where 
they  leave  for  a  moment  the  groove  of  the  temporal  bone ;  they  are 
less  broad,  but  longer,  than  the  inferior;  they  opoi  into  the  lateral 
sinuses,  towards  the  point  where  the  latter  experience  a  curvature ; 
they  are  triangular  in  their  interior,  and  present  but  a  very  few 
transverse  bridles. 

Inferior  petrous  sinuses  (sinus  petrosi  in/eriores), — ^They  arise  from 
the  cavernous  sinuses  at  the  same  point  as  the  preceding,  with  which 
they  communicate  at  their  commencement,  descend  behind  and  to  the 
outside,  between  the  inferior  edge  of  the  petrous  and  basilar  processes, 
and  terminate  in  the  lateral  sinuses,  opposite  the  sinus  of  the  internal 
jugular  vein ;  they  are  broader  at  their  eztrendties  than  at  their 
middle  part,  and  present  the  same  structure  as  the  superior  petrous 
sinuses ;  their  inner  wall,  that  which  is  immediately  applied  upon  the 
bones,  appears  to  be  formed  only  of  the  internal  membrane  of  the  veins, 
no  lamina  of  the  dura  mater  being  perceived  upon  it.  The  two 
petrous  sinuses  receive  veins  of  no  great  importance,  all  of  which  come 
from  the  dura  mater.  Some  of  them  travene  the  bones,  and  com- 
municate with  the  outside  of  the  skull. 

Ihaisverse  sinus  {sinus  occipitalis  anterior'), — Placed  transversely 
at  the  upper  part  of  the  basilar  process,  it  forms  a  communication 
between  the  union  of  the  two  petrous  sinuses  and  the  cavernous  sinus 
of  the  one  side  with  that  of  the  other.  It  varies  in  breadth,  but  is 
always  of  large  size,  and  is  lodged  between  two  lamins  of  the  dura 
^'^i^f  in  a  superficial  depression  of  the  bone.    In  its  interior  it 
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presents  a  very  distmct  cayexnoiu  tiwue.  It  reoeiyes  aevenX  yeins 
from  the  labTxinth.  It  is  by  no  means  rare  to  see  two  or  three  other 
transTerse  sinuses  placed  between  the  latter  and  the  occipital  foramen. 
Should  the  student  be  disposed  to  trace  the  nerves,  of  whidi  he  will 
have  carefully  examined  the  position  in  connexion  with  the  dura 
mater,  he  may  turn  to  the  systematic  description  of  the  cerebral 
nerves ;  but  I  recommend  him  to  proceed  with  the  dissection  of  the 
brain  and  its  remaining  membranes. 

Cerebral  Arachnoid. — The  layer  of  this  membrane,  investing 
the  inner  surface  of  the  dura  mater,  has  been  already  described  :  the 
visceral  layer  invents  the  brain.  On  the  conrexity  of  the  cerebrum 
it  invests  the  convolutions  without  penetrating  into  the  l^fractuosities 
by  which  they  are  separated,  and  gives  to  each  vein  going  to  the 
longitudinal  sinus  a  sheath  which  is  reflected  over  the  dura  mater. 
Descending  on  each  side  in  the  gnat  longitudinal  fissure,  it  lines  the 
corpus  callosum,  passing  over  the  arteries  which  cover  it,  and 
furnishes  the  reins  of  the  inferior  longitudinal  sinus  with  envelopes 
which  are  afterwards  continued  on  the  falx  cerebri.  Posteriorly,  the 
arachnoid  membrane  is  prolonged  over  the  posterior  lobes,  envelopes 
some  of  the  veins  of  the  lateral  sinuses,  is  reflected  over  the  upper 
surface  of  the  cerebellum,  surrounds  the  veins  of  the  stnught  sinus 
and  part  of  those  of  the  lateral  sinuses,  then  covers  the  circumference 
and  inferior  surface  of  the  cerebellum,  between  the  two  hemispheres 
of  which  it  is  isolated  by  its  two  surfiuxs  over  a  greater  or  less  extent. 
Anteriorly,  the  arachnoid  membrane  descends  over  the  anterior  lobes, 
and  passes  immediately  from  the  one  to  the  other  inferiorly,  near  tha 
commissure  of  the  optic  nerves,  without  penetrating  into  the  fissure 
which  separates  them.  It  equally  covers  the  inferior  surface  of  the 
olfactory  nerves,  for  which  it  forms  a  small  sheath  near  their  extremity. 
It  also  furnishes  one  to  each  of  the  optic  nerves ;  but  this  sheath  is 
conical,  accompanies  them  to  a  great  distance,  and  is  only  reflected 
upon  their  fibrous  envelope  in  the  orbit.  It  descends  farther  around 
the  infimdibuJum,  and  is  expanded  over  the  pituitary  body,  which 
separates  it  from  the  dura  mater.  It  embraces  the  internal  carotid 
arteries  at  their  exit  from  ihe  cavernous  sinuses ;  it  then  passes  under 
the  cerebral  protuberance,  being  separated  from  the  pia  mater  in  all 
the  space  that  exists  between  that  protuberance  and  the  oonmiissure 
of  the  optic  nerves,  which  is  also  separated  from  it,  but  by  a  less 
marked  interval,  opposite  the  protuberance  and  the  grooves  which 
limit  the  anterior  prolongations  laterally.  It  also  gives  sheaths  to 
the  third,  fourth,  fifth,  sixth,  and  seventh  pain  of  nerves.  Lastly, 
it  directs  itself  over  the  lateral  parts  of  the  cerebellum,  the  posterior 
prolongations,  the  pneumogastric,  spinal  accessory,  hypoglossal,  and 
first  cervical  nerves,  the  vertebral  arteries,  and  the  spinal  marrow 
itself,  with  which  it  is  only  connected  by  a  small  number  of  cellukr 
filaments,  easily  torn,  and  which  in  general  scarcely  exist,  so  that  it 
may  very  easily  be  detached  by  insufflatira. 
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On  the  sides  of  the  spinal  marrow  the  arachnoid  membrane 
famishes  enyelopes  to  each  nerve,  and  to  each  serra  of  the  iiga- 
mentum  dentatom,  which  are  reflected  upon  the  dnra  mater  when 
the  nerve  penetrates  it,  and  when  the  ligamoitum  dentatum  is  in- 
serted upon  it.  It  also  famishes  an  envelope  to  the  vessels  which 
creep  npon  its  anterior  and  posterior  sur&xs.  These  have  been 
already  described.  Lastly,  on  arriving  at  the  lower  extremity  of  the 
spinal  marrow,  it  terminates  by  a  sort  of  narrow  and  very  long  canal, 
of  a  cylindrical  form,  which  descends  vertically  in  the  middle  of  the 
bandies  of  the  lumbar  nerves  to  the  extremity  of  the  sacral  canal, 
where  it  is  reflected  upon  the  dura  mater.  It  is  by  means  of  this 
canal,  and  of  all  the  envelopes  of  the  nerves  and  vessels,  that  it  may 
be  conceived  how  the  arachnoid  membrane  covers  in  its  whole  extent 
the  inner  sur&oe  of  the  dura  mater,  and  gives  it  the  smooth  and 
polished  appearance  which  it  presents.  It  is  difficult  to  separate 
these  two  membranes  from  each  other  by  the  scalpel,  except  in  the 
foetus,  or  in  very  young  children. 

I  have  always  maintained  that  the  arachnoid  membrane,  although 
it  penetrates  a  short  way  towards  the  interior  of  the  third  ventricle, 
beneath  the  corpus  callosum  and  the  fornix,  does  not  line  the  interior 
of  any  of  the  ventricles.  The  membrane  is  here  reflected  around  the 
veins  of  Galen ;  it  is  the  pia  mater  which  proceeds  inwards  into  the 
interior  of  the  ventricles  of  the  brain. 

Beneath  the  membrane  just  described,  and  closely  investing  the 
brain,  is  situated  the  pia  mater»  In  the  interval  between  them  is  the 
sub-u«chnoid  space,  filled  with  cdlular  tissue ;  in  this  ^Moe  is  found 
the  liquor  of  Cotunni. 

The  Cerebral  Pia  Mater  (Meninx  interior)  may  be  divided 
into  two  parts,  an  external  and  internal.  It  covers  the  brain  on  all 
sides,  is  prolonged  into  its  internal  cavities,  and  dips  down  into  the 
anfractuosities  and  depressions  which  are  observed  on  its  surface. 
Properly  speaking,  it  is  not  a  trae  membnme  analogous  to  the  oi^ans 
known  under  that  name.  It  is  a  cellular,  loose,  transparent  web, 
without  consistence,  in  which  there  ramify  and  cross  each  other  in 
a  thousand  diflerent  directions  a  multitude  of  blood-vessels,  more  or 
less  delicate,  and  more  or  less  tortuous,  and  is  only  attached  to  the 
surface  of  the  brain  by  the  ramuscules  of  these  vessels  which  penetrate 
into  the  substance  of  the  latter  oxgan. 

External  Pia  Mater. — Above,  the  pia  mater  oorers  on  each 
side  the  convex  snr&ce  of  the  two  hemisj^ieres  of  the  brain,  sinks 
into  their  anfractuosities,  is  reflected  in  the  great  longitudinal  fissure, 
prolongs  itself  over  the  upper  surface  of  &e  corpus  callosum,  and 
descends  upon  its  anterior  extremity.  Opposite  the  posterior  ex- 
tremity, it  also  bends  downwards,  and  enters  the  third  ventricle. 
Inferiorly,  the  pia  mater  covers  on  each  side  the  anterior,  middle,  and 
posterior  lobes  of  the  brain,  sinks  into  the  fissura  Sylvii,  is  reflected 
over  the  commissure  of  the  optic  nerves,  after  covering  the  membrane 
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which  closes  the  third  yentricle  anteriorly,  ptoes  over  the  layer  of 
grey  sabstaooe  which  fomiB  its  floor,  enyelopes  the  i]iftuidibiiliim« 
inyests  the  inferior  surfiKX  of  the  cerebral  protaberanoe,  is  engaged  in 
the  groove  which  separates  it  from  the  spinal  marrow,  on  which  it 
alters  its  nature  in  an  insensible  manner,  to  be  carried  over  the  lower 
surfiice  of  the  cerebellam,  and  thence  orer  the  upper,  as  fiur  as  the 
posterior  central  fissure,  by  which  it  enters  into  tne  third  yentricle* 
it  sinks  between  the  lobes  of  the  cerebellum,  and  is  engaged  in  all  the 
anfractuosities  which  separate  its  concentric  laminae.  By  its  outer 
SQihoB  the  pia  mater  is  in  contact  with  and  adheres  to  the  arachnoid 
membrane,  upon  all  the  cerebral  prominenoeS|  but  is  entirely  isolated 
from  it  opposite  the  depressions  into  whidb  it  alone  penetrates.  They 
are  even  frequently  separated  by  a  rather  large  vacant  interval,  as 
may  be  easily  seen  in  the  fissura  Sylvii,  in  the  spaces  which  exist 
between  the  lobes  of  the  cerebellum ;  also  bet^iceen  the  brain  and  the 
cerebral  protuberances  These  spaces  are  filled  by  the  liquor  of 
Cotunnius. 

Its  inner  surface  corresponds  everywhere  to  the  cerebral  substance. 

The  internal  pia  mater  will  be  best  understood,  and  can  only  be  seen* 
when  the  ventrides  have  been  laid  open  during  the  dissection  of  the  brain. 

As  the  pia  mater  passes  from  one  convolution  to  another,  it  adheres 
firmly  to  the  free  edge  of  eadi  convolution  by  blood-vessels  and 
filamentous  tissue.  At  the  margin  of  each  it  transmits  a  delicate 
membrane  which  invests  the  nervous  surfruxs ;  but  in  addition,  it 
gives  off  a  vascular  fold  or  plexus,  which,  but  for  its  vascular  con* 
nexlons  with  the  brain,  would  be  considered  free.  These  descend  into 
the  bottom  of  all  the  anfractuosities  or  cavities,  and  may  readily  b« 
drawn  out  entire.  They  are  analogous  to  those  larger  folds  which 
we  shall  afterwards  find  the  pia  mater  transmits  into  the  interior  of 
the  ventricles  of  the  brain. 

The  internal  portion  of  the  oer^>rai  pia  mater. — To  understand  the 
arrangement  of  the  portions  of  the  pia  mater  which  proceed  into  the 
ventricles  of  the  brain,  it  is  necessary  to  examine  carefully  the  passage 
of  the  membrane  into  the  interior  by  the  great  horizontal  fissure  lead* 
ing  into  the  lateral  and  third  ventricles  and  the  margins  of  the  opening 
leading  posteriorly  into  the  fourth  ventricle.  When  the  pia  mater 
^yproaches  the  margins  of  these  openings,  to  which  it  adheres  some* 
what  more  firmly  than  elsewhere,  it  truismits  a  sufficiently  dense 
membrane  across  the  opening  in  both  cases.  By  this  means  the  lateral 
ventricles  have  no  communication  with  the  exterior  oi  the  brain,  or 
with  the  sub-arachnoid  vgtMe ;  and  the  same  remark  applies  precisely 
to  the  posterior  opening  of  the  fourth  ventricle.  This  is  proved  hf 
what  takes  place  in  hydrocephalus  intemus,  the  effused  fluid  being 
strictly  limited  to  the  ventricles. 

The  membrane  next  transmits  a  delicate  investing  membrane  in* 
wards;  this  is  the  lining  membrane  of  the  ventricles ;  but  in  addition 
it  sends  in  a  process,  to  a  certain  extent  free,  which  becomes  the 
choroid  plexuses  and  velum  interpositum  of  the  ventricles. 
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The  tela  Ghoroidea,  also  called  Ythun  inteipotitmn,  is  that  portioii 
of  the  pia  mater  tnuumitted  into  the  third  aod  into  the  lateral  ren- 
trides  by  the  great  cerebral  fiasture.  Its  form  is  that  of  a  truncated 
triangle.  On  its  margins  are  the  choroid  plesoaes,  iHiich  are  but  a 
portion  of  the  same  stractore;  mere  yascular  prolongations  of  that 
portion  of  the  pia  mater  which  passes  between  the  uialami  and  the 
fimbriated  bodies. 

These  plexuses  are  seen  immediately  on  laying  open  the  lateral 
▼entricles ;  but  to  trace  their  connexion  with  the  yelum  inteqMdtmn, 
and  to  display  the  manner  in  which  the  yelum  connects  the  plexuses 
to  each  other,  the  fornix  must  be  cut  across  and  reflected. 

It  will  then  be  seen  that  the  choroid  plexuses  and  relum  inters 
positum  are  but  parts  of  one  structure;  that  they  receiTe  numenxia 
Teios  from  the  surrounding  cerebral  substance;  and  that  they  ter- 
minate anteriorly  immediatdy  below  the  anterior  pillars  of  the  foniix, 
in  that  place  where,  by  thrusting  a  probe  through  from  one  lateral 
rentride  to  the  other,  they  may  be  made  to  communicate  withont 
destroying  any  cerebral  structure.  A  few  blood-vessels  generally 
intercept  the  passage,  which,  however,  is  free  in  other  respects. 

The  plexuses  themselves  are  merely  folds  of  the  pia  mater,  aimilar 
to  those  1  have  already  shown  to  pasa  into  the  bottom  of  the  anfrao- 
tuosities  of  the  cerebrum.  The  veins  which  abound  in  them  proceed 
to  join  the  vena  magna  Galeni,  which  opens  into  the  straight  sinus. 

A  vascular  membranous  process,  analogous  to  these  dioroid  plexuses, 
is  transmitted  for  a  short  way  into  the  interior  of  the  fourth  ventride. 


APPARENT  ORIGIN  OF  THE  CRANIAL  NERVES. 

The  student  may  now  remove  the  veasek  and  membranes  at  the 
base  of  the  brain,  and  examine  the  coming  out  of  the  roots  of  the 
cranial  nerves  or  their  apparent  on^'iis.  These,  examined  from. 
before  backwards,  are,  let,  the  olfactory,  whose  apparent  c^igin  will 
be  found  about  the  commencement  of  the  fissure  of  Sylvius;  2d, 
the  optic ;  a  considerable  part  of  the  tractus  opticus  is  seen  without 
dissection,  also  the  chiasms  or  commissure,  and  the  divided  extremities 
of  the  nerves  themselves ;  the  3d  pair  seem  to  come  from  the  inner 
side  and  back  part  of  the  crura  cerebri ;  the  4th  may  be  traced  up- 
waids  towards  the  deep  parts  of  the  brain;  it  comes  ttom  the  valvule 
of  Vieussens,  which  cannot  be  seen  at  present ;  the  &th  comes  out  fhnn 
the  sides  of  the  pons  Varolii ;  the  6th,  from  the  fore  part  of  the 
medulla  oblongata ;  the  7th  (portio  mollis  and  portio  dura)  seems  to 
arise  from  the  top  of  the  corpora  restiformia  and  floor  of  the  fourth 
ventricle ;  the  filaments  or  roots  of  the  8th  (glosso-pharyngeal,  nenms 
vagus,  and  spinal  acoessory)  may  be  seen  coming  from  the  medulla 
oblongata  between  the  corpora  restifbnnia  and  olivaria,  and  the  divi- 


THE  BBAIV.  537 


don  called  spinal  acoessoiy,  from  the  aides  of  the  spinal  marrow;  the 
9thy  or  hypo-glossal,  from  between  the  corpora  pyramidalia  and 
olivaria.  The  filaments  by  which  these  nerves  communicate  with  the 
brain  will  be  examined  afterwards. 

The  Brain,  viewed  from  dbooe. — ^The  brain  may  now  be  examined, 
either  from  above  downwards  or  from  below  upwards;  the  first 
method  will  best  suit  the  student  during  his  first  examination  of  this 
oigan.  Place  the  brain  upon  its  base  as  situated  in  the  body,  and 
remove  as  much  as  possible  the  membranes  from  its  convexity.  This 
displays  the  oonvoltttionB.  In  the  mixed  races  of  Europe  these  coovo- 
lutions  are  not  symmetrical,  but  they  probably  are  so  in  theBosjesman 
(vellow-skinned  African  race),  and  even  in  the  negro.  It  is  possible 
wat  the  same  remai^  may  apply  to  many  ptiir  races  of  men  whether 
white  or  black,  but  it  certainly  does  not  apply  to  the  now  existing 
European  family  of  men,  which,  to  a  certain  extent,  is  a  mixed  race. 
A  transverse  section  of  the  upper  surface  of  the  brain,  made  so  as  to 
take  off  about  an  inch  of  its  substance,  displays  the  two  kinds  of 
matter  composing  it,  viz.  the  cortical,  grey,  or  cineritions,  and  the 
white  or  medullary.  The  grey  is  probably  the  seat  of  the  intelligence ; 
the  white  or  medullary,  of  motion.  The  grey  is  very  vascular  and 
not  fibrous ;  the  medullary  or  white  substance  is  distinctly  fibrous. 
A  section  a  little  above  tiie  level  of  the  corpus  callosum  displays 
the  great  hemispherical  medullary  centre;  a  section  on  a  level  with 
the  corpus  callosum  shows  the  centrum  ovale  of  Vieussens. 

The  corpus  calloaum  is  a  powerfhl  transverse  commissure  connect- 
ing the  hemispheres  of  the  cerebrum  to  each  other.  In  length  it  is 
about  three  and  a  half  inches  in  the  adnlt  brain,  which  it  is  presumed 
the  student  first  examines :  this  body  presents  a  8tq>erior  surface^  an 
inferior,  and  two  extremities.  Upon  the  superior  surface  are  observed 
the  rajiie  and  the  arteries  of  the  corpus  callosum,  which  in  the  pro- 
gress of  dissection  may  have  been  removed.  The  inferior  surfiice  of 
the  ooTpus  callosum  contributes  to  form  the  ceiling  of  the  ventricles  at 
the  sides,  but  in  the  median  line  it  is  situated  immediately  above  the 
septum  lucidum  and  the  fornix.  These  will  be  examined  afterwards. 
Next  lay  open  the  lateral  ventricles  l^  cautiously  scraping  through 
the  sides  of  the  corpus  callosum,  and,  having  penetrated  into  them  on 
each  side,  display  them  with  the  handle  of  a  scalpel  throughout  their 
whole  length. 

The  lateral  ventricles  thus  shown  are  two  in  number,  a  right  and 
a  left;  they  communicate  with  each  other  below  the  fornix  and 
through  the  third  ventricle ;  but  there  is  one  point  where  the  lateral 
ventricles  communicate  with  each  other  beneath  the  fornix  more 
directly  than  at  any  other  part;  this  is  towards  the  fore  part  of  the 
ventricles,  near  the  point  where  the  corpora  striata  join  the  thalami 
nervoram  optioorum;  here  the  communication  is  very  direct,  and,  as 
the  fornix  is  narrow,  it  led  the  second  Dr.  Monro  into  ^e  opinion, 
somewhat  erroneous,  that  the  lateral  ventricles  of  the  brain  com- 
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mnuicate  dirtetly  witli  «ch  other,  whaow  tbej  only 
ftrpi^  the  tMid. 

Fig.  MS.* 


5,  the  posterior  bom,  digital  or  lacTToid  csTitjj  6,  the  hippocunpoi 
TTiinori  T,  tie  choroid  ^eiiu.  Now  make  ao  iadaion  throogfa  the 
l*t«nl  nia»  of  the  hemiaphert,  foUowine  the  fbndi  down  towardi  the 
hue  of  the  bisia :  this  will  dispUf,  8,  Uie  lurerior  horn  of  the  Ten- 
tricle  1  S,  the  coma  Ammcnig ;  uid,  10,  the  fimbrii,  corpot  fimbriatom 
or  tenia  hippocampi.  He  naj  noir  return  to  eumine  more  kt  leiinn 
■ome  of  the  perta  thna  bUDed, 

Between  the  fornii  and  the  corpon  Btriata  ii  the  aeptom  laddnin, 
forming  here  a  poiUtioD  l>etwe«n  the  Teotridei ;  and  upon  the  taae  of 
the  ventricle  maj  be  aeen  the  commencement  of  the  reina  of  Qalen. 


Interior  of  the  braid,  lateral  Tenttclea  laid  c^nn^^l,  i 


Interporilmn ;  ' 
ilshtiUe. 


THE  BBAIK.  639 

The  hippocampiiB  minor  raries  much  in  appearance  and  size;  it  iM 
sometimes  double,  and  occasionally  absent.  The  choroid  plexuses, 
which  are  seen  as  soon  as  the  lateral  Tentrides  have  been  snffidentl  j 
laid  open,  cannot  be  well  understood  until  the  corpus  callosum  and 
fornix  hare  been  cut  through  and  raised  up.  These  bodies  are 
vascular,  and  have  a  granular  appearance,  but  their  uses  are  unknown. 
They  are  intimately  connected  with  each  other  by  the  tela  choroidea 
or  velum  interpositum  situated  beneath  the  fornix ;  and  as  they  are 
continuous  with  the  pia  mater  covering  the  external  surface  of  the 
brain,  they  have  been  called  the  miemalpia  mater. 

Next  return  to  the  median  parts  whidi  lie  between  and  over  the 
ventricles ;  cut  through  the  corpus  callosum  cautious! v,  and  raise  its 
anterior  piart  from  Uie  septum  lucidum ;  this  usually  tears  off  the 
upper  part  of  the  septum  lucidum,  and  exposes  its  ventricle,  also 
named  the  fifth  ventricle.  The  upper  margin  of  the  septum  lucidum 
is  connected  with  the  corpus  callosum,  the  posterior  with  the  fornix 
and  its  anterior  pillars.  It  is  formed  of  two  lamella  and  a  ventricle 
between  them :  the  walls  of  this  fifth  ventricle  are  smooth  and  glossy, 
a8*1n  the  other  ventricles,  but  it  does  not  conmiunicate  with  them  in 
thead^t 

The  removal  of  the  corpus  callosum  exposes  the  fornix.  This  body 
is  continuous  above  with  the  corpus  callosum ;  it  is  of  a  triangular 
shape,  and  has  four  pillars,  two  anterior  and  two  posterior.  Below 
it  is  placed  the  velum  interpositum  or  tela  choroidea.  Cut  through 
the  fornix  about  the  middle,  and  reflect  the  divided  portions  anteriorly 
and  posteriorly.  This  shows  the  inferior  surface  of  the  fomix,  called 
lyra^  paalierium;  also  the  anterior  and  posterior  pillars.  The  anterior 
pillars  of  the  fornix  may  be  traced  downwards  to  the  corpora  oomdi' 
oantia  in  the  base  of  the  brain ;  the  anterior  commissure  of  the  brain 
runs  in  front  of  these  pillars.  The  potterior  pUkam  of  the  fomix 
proceed  backwards  and  downwards,  to  terminate  by  chiefly  forming 
the  medullary  layer  investing  the  comu  Ammonis  and  the  corpus  fim- 
briatum.  Immediately  below  the  fornix  will  be  found  the  teU 
choroidea,  a  vascular  membrane  uniting  the  dboroid  plexuses  to  each 
other*  If  a  probe  be  pushed  backwards  below  the  fornix,  it  will  be 
found  to  pass  to  the  exterior  sur&ce  of  the  brain  by  an  extended 
fissure  (the  great  cerebral  fissure) ;  it  is  by  this  fissure  that  the  pia 
mater  enters  so  as  to  form  the  velum  and  the  choroid  plexuses.  This 
fissure  extends  quite  down  to  the  base  of  the  brain  between  the  pos- 
terior pillars  of  the  fomix  and  the  thalami  nervorum  opticoram. 
Kext  cut  through  the  back  part  of  the  fomix  and  corpus  callosum 
mesially,  and,  separating  the  parts  from  each  other,  trace  the  velum 
interpositum  and  veins  of  Galen  through  the  fissure  to  the  exterior 
hrain.  The  velum  or  tela  is  of  a  triangular  shape;  it  lies  in  the  third 
ventricle ;  its  edges  are  continuous  with  the  choroid  plexuses,  its  anterior 
extremity  is  bifid,  and  it  terminates  below  the  narrowest  part  of  the 
fomix.  Posteriorly  it  is  continuous  with  the  external  pia  mater,  and 
encloses  partially  within  it  the  oonarium  or  pineal  gland*    Baise  up 
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the  yelnm  after  diflsecting  the  pineal  gland,  and,  removing  a  good  part 
of  the  membrane,  expose  the  greater  part  of  the  third  ventricle  more 
faUr, 

This  ▼entride  is  placed  upon  the  middle  plane  of  the  brain ;  it  is  a 
▼ery  narrow,  oblong  cavity,  or  rather  fissure.  In  it  we  observe,— 
1st,  the  commiasura  mollis,  connecting  the  two  sides  of  the  thalami 
nervorum  opticomm  together.  This  commissure  varies  mudi  in 
shape  and  strength,  &c.,  bat  I  have  only  observed  it  to  be  onoe 
absent  in  many  hundred  brains  examined  with  more  or  less  care. 
The  openings  in  front  and  bdiind  the  commissura  mollis  used  to  be 
called  the  anus  and  vulva.  Anterioriy,  this  ventricle  leads  towards 
the  infundibulum  and  tuber  cinereum,  which  here  contribute  to  form 
the  floor  of  the  ventricle.  At  the  sides  are  the  thalami  nervorum 
optioorum;  behind,  the  pineal  gland,  its  peduncles,  the  corpora  quadri* 
gemina,  posterior  coounissure  of  the  brain ;  and  beneath  it,  the  aqueduct 
of  Sylvius :  this  passage  leads  from  the  third  to  the  fourth  ventricle  ; 
it  is,  as  it  were,  hollowed  out  of  the  substance  of  the  isthmus,  above 
which  it  is  placed.  We  have  already  mentioned  the  pineal  gland, 
its  situation  and  pedicles ;  in  it  are  usually  found  a  few  gritty  pyuiicles 
or  concretions. 

The  parts  which  next  require  examination  are  the  vaivuie  of  Vieus- 
sens  and  the  fourth  ventricle.  To  examine  these  with  advantage,  push 
back  cautiously  the  median  part  of  the  cerebellum  as  far  as  possible  ; 
this  will  display  the  valvule  of  Vieussens,  which  assists  in  forming  the 
ceiling  of  the  fourth  ventricle.  Cut  through  the  median  part  of  the 
cerebellum,  and  thus  expose  the  posterior  opening  of  the  aqueduct  of 
Sylvius  and  the  cavity  of  the  fourth  ventricle :  connected  with  it  may 
be  seen  the  calamus  scriptorius ;  the  posterior  median  fissure  of  the 
medulla  oblongata;  the  origins  of  die  portio  mollis;  the  ervra 
oerebelli  a  medulla  (corpora  restiformia) ;  the  crura  oerebelli  a 
tiAerculis,  The  valvule  of  Vieussens  ooniMcts  these  crura  to  eadi 
ether,  and  extends  from  the  posterior  tubercles  to  the  median  part  cf 
the  cerebellum.  From  its  appearance  it  seems  to  belong  to  the  pecu- 
liar formation  of  the  cerebellum, — that  is,  its  stracture  is  more  analo- 
gous to  it  than  to  the  cerebrum.  Finally,  in  the  fourth  ventride  are 
small  choroid  plexuses,  and  the  ventride  is  shut  up  at  the  back  by  the 
arachnoid  membrane  and  pia  mater,  so  that  there  is  no  communication 
between  its  cavity  and  the  aradinoid  and  sub-arachnoid  cavities  of  the 
spinal  column. 

The  Bbair,  viewed  from  below. — The  brain  may  now  be  tuned 
upon  its  upper  surface,  and  the  parts  seen  at  its  base  examined  care- 
fully. The  Bachidian  Mb,  ustully  called  in  this  oountry  the  medhtUa 
oblongata,  terminates  superiorly  the  spinal  marrow,  with  which  it  ia 
strictly  continuous.  It  lies  in  the  basilar  fossa  of  the  oodpital  bone, 
and  unites  the  medulla  spinalis  to  the  oerebrum  and  cerebellum ;  its 
limits  are  well  defined  anteriorly,  but  posteriorly  they  are  conven- 
tional ;  it  is  usual  to  fix  its  posterior  limits  where  the  decussation  of 
its  fibres  takes  place ;  anteriorly  the  tnmsverse  fibns  of  the  isthmoa 
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sufficiently  point  it  oat.  It  is  thought  that  the  position  of  the  hulb 
varies  a  little  during  flexion  and  extension  of  the  head.  On  the 
anterior  surface  of  the  bulb  are — Ist,  the  median  fissure  and  decussation 
of  the  fibres,  and  to  the  right  and  lefl  of  this  decussation  and  fissure 
are  the  ctnterior  pyramids.  Outside  these  pyramids  are  the  oorpora 
olivaria ;  these  are  shorter  than  the  pyramids ;  thus  they  do  not 
reach  the  isthmus  anteriorly;  whilst  posteriorly  a  series  of  fibres 
{arch-formed  fibres)  limit  them.  Those  of  the  arch-formed  fibres 
which  proceed  along  with  the  corpora  restiformia  to  the  cerebellum 
have  been  considered  by  Mr.  Solly  as  proving  the  passage  of  motor 
fibres  from  the  anterior  columns  of  the  spinal  cord  to  the  cerebellum. 
The  filaments  of  the  hypoglossal  nerves  come  out  between  the  c.  oli- 
varia and  pynunidalia ;  a  deep  fissure  separates  them  from  the  oorpora 
restiformia.  When  cut  into,  the  corpora  olivaria  dispby  an  appear- 
ance called  corpus  rhomboidewn.  The  posterior  surface  of  the  bulb 
has  been  already  examined  when  speaking  of  the  fourth  ventricle.  It 
is  formed  by  the  corpora  restiformia,  which  are  also  called  inferior 
peduncles  of  the  cerebellum  ;  but  many  divide  the  corpora  restifomoia 
into  two  parts  on  each  side ;  to  the  cords  which  run  up  on  each  side 
of  the  posterior  median  fissure  they  give  the  name  oi posterior  pyramids, 
or  posterior  median  columns,  and  to  the  large  lateral  portions,  proceed- 
ing chiefly  to  the  cerebellum,  the  name  of  corpora  restiformia  is  reserved. 
The  lateral  surfaces  of  the  bulbs  are  chiefly  remarkable  for  the  arch' 
formed  fibres  so  well  described  by  Santorinl  and  Kolando.  I  have 
seen  them  in  one  or  two  brains  remarkably  large  and  distinct,  but  they 
are  also  extremely  irregular  in  number,  &c. ;  they  seem,  as  it  were,  to 
arise  from  near  the  anterior  median  fissure,  and,  ascending,  divide 
into  two  bundles,  one  of  which  proceeds  to  join  the  anterior  pyramids ; 
the  other  joins  the  corpora  restiformia ;  and  probably  in  this  way  reach 
the  cerebellum. 

Whatever  be  the  physiological  views  adopted  in  respect  of  the 
structure  of  the  bulb,  the  following  anatomical  facts  merit  attention, 
at  least  until  they  be  refuted  by  more  careful  examination. 

The  anterior  pyramids  are  not  formed  out  of  the  anterior  columns 
of  the  medulla  spinalis.  The  posterior  fasciculi  of  the  medulla  separate 
into  two  divisions  on  a  level  with  the  bulb.  The  medullary  fibres  of 
the  spinal  marrow,  having  reached  the  bulb,  divide  into  two  bundles : 
the  one  anterior — this  passes  into,  or  becomes,  the  anterior  pjrramid, 
and  proceeds  ultimately  to  the  cerebrum  ;  the  other  posterior,  the 
restiform  body,  proceeds  almost  entirely  to  the  cerebellum.  The  fibres 
composing  the  anterior  or  cerebral  fiisdculi  come  chiefly  from  the 
deepest  part  of  the  medulla ;  those  composing  the  cerebellar  fasdculi 
come  chiefly  firom  the  anterior  fibres  of  the  medulla.*  A  fasciculus 
innominatua  has  been  lately  described  as  commencing  in  the  bulb; 
it  is  so  situated  as  to  form  the  anterior  wall  of  the  fourth  ventricle, 
close  to  the  median  fissure,  and  it  terminates  in  the  thalamus  and 

*  Thus  there  Is  a  double  decussation  In  the  bulb.    The  fiKt  bears  on  Mr. 
Walker's  view  of  the  ftmctions  of  the  columns. 
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rsMifoim  body.     The  njatcnca  of  ofirarj;  faidniUi  haa  alwayi  sppeanJ 
to  me  ertremclf  doabtfut. 

Nut  tumine  tii«  pciu,  islAniu,  or  montiUr  pniCiibeni>».  Iti  timita 
■re  well  defined.  InTolome  iti  deTeiapmeDt  rDllom  that  of  the  latenl 
lob«  of  tbe  cerebellum.  Ai  the  pom  w  luiullf ,  or  at  leut  at  iirrt, 
eiunmed  inAa  below  upwoida,  or  comiDendiig  by  ita  inTenor  lur&ce, 
WP  iholl  follow  thii  method  here. 

The  inferior  lurAce  of  the  dohb  ib  composed  of  6nn  tmurerH 
medullary  fibres,  which  po  chlcnj  to  form  the  crura  cerebelli ;  whiUt 
from  the  anterior  port  of  the  pom  proceed  the  crura  «rebrj.  Theee 
cmra  cerebri  follow  in  their  derelopmeut  the  ratio  of  the  cerebral 
hemupherei;  their  coiine  ia  oblique  and  diverfpug,  learing  a  triangular 
■pace  between  them,  filled  by  the  rabatimtia  peifonto,  the  mammillojy 
uninenceo,  and  the  taber  cinereum.  We  hare  olrudy  eiamined  tlw 
luperior  pedunclea  of  tlie  ccrebeltiun,  the  tsItqIc  of  Viemscns,  tiM 
aqueduct  of  Sylvini,  and  the  tnbercula  qnodrigemina;  but  u  theoe 
pui<  in  aome  meainre  belong  to  the  lyatcm  of  tlie  pona,  the  student 
ahoold  again,  at  thi>  atoge  of  the  diasection,  examine  their  relatiani  with 
it  and  with  each  other.  The  tfAercln  are  situated  on  the  lupen'or 
■orftce  of  the  cmra  cerebri ;  from  tbe  anterior  proceed  fibm  to  tlw 
tractua  optieUB.  The  corpora  genicntata 
•*■  *'*■  (eitemnm  et  intenimn)  may  now  be  beat 

*  leen  upon  the  poeterior  and  inferior  sorface 

of  the  Ihalflmus  nerri  optid. 

The  pons  or  protuberance,  when   dia- 
aected,  eihibiti  the  following  ports: — 

1.  The  aaperficial  layer  of  tronsTerae 
fibres  proceeding  acroaa  to  the  hemispheres 
of  the  ffirebellum.  2.  AboTc  thoe,  bat 
not  in  any  Tery  r^lar  order,  ■  seriea  of 
atUm-poata-ior  fibrea,  which  are  the  con- 
tinuation of  the  anterior  pyramida  of  the 
bulb,  and  which,  trarening  the  pona  from 
bebiod  forworda,  proceed  into  [he  cmra  ce- 
rebri. In  the  centre,  alco,  of  the  iithmui,  maybe  traced  Iheftsdcnloi 
of  the  origin  of  the  fiftbpairof  nerres.  Itiauaual  to  divide  the  liyera 
compovng  the  poni  into  three  itages  or  pUnea,  which  rosy  readily  be 
made  out  either  by  rertical  or  tranaversc  aections  of  the  pona  and  bulb. 
The  cerebellum,  into  which  the  diaaector  will  by  thia  time  have 
traced  the  paaaage  of  ita  crura  on  each  tide,  may  now  be  coniidered 
more  minutely.  In  reapect  to  Tolnrae  it  ii  larger  in  man  than  in  any 
other  animal;  ita  latio  to  the  cerebrum  ia  aa  one  to  seven.     On  ita 

•  Hg.lM. — AnterioranilntiriDriortkaiof  (heponl.— I,  Ihepooi;  t.lbelelt 
cnt  or  the  oerebnmi,  leaving  tho  poni  for  tlie  [halomu;  a,  the  cnia  of  tbe 
nrnbellom,  left  Bide;  Uieenua;viilc  od  dCrebeUom;  4and>polnl  (oporthiDS 
ot  the  cnu  oo  ibe  right  aide,  and  to  the  ^iporeat  origin  of  the  aevenlh  aod 
tiflh  jioln  or  cnniol  uerTei;  t,  corpui  pjminiliUle,  ttgbt  aide)  "!,  oUvarr 


lapeiior  suriace  1>  the  vermis  lupcriop,  which  is  tnenij  the  lupenor  aar- 
fiueof  themediuilobcortliecerebellam.  There  ii  alio  to  be  remiik«l 
Um  btsT-hemupheiical  fiuure,  the  hemiapherw  tfasnaelTfs,  and,  infe- 
riorljF,  ths  mffrior  ttrmii,  Eit^rmJIy  the  ofrebellain  hai  a  Tery 
difierent  ^ipatrance  Irom  the  oerebrum ;  it  preaenli  fiunrn  ind 
lamiiuei  and  ibout  the  middle  of  «ch  hemiaphere  is  the  latcia  iori- 
ximtalit,  which  penetraten  Terj  devplj  into  the  interior  of  the  organ. 
The  laminc  compotiog  the  cerebellum  are  litoated  Dpon  each  other 
lilie  the  leavH  of  a  book  ;  but  irithin  theu  are  lameUie,  which  go 
tronj  oue  laicina  to  another.  Beaida  thae  parta,  Bome  HnatomiBtB,  as 
Meckel,  apeak  of  lobet,  or  lobules,  to  be  aeeo  upon  the  lur&ce  of  the 
coTebellum,  aad  of  a  iobvie  of  the  pHtumo-gatlric  neire  (flocculaa), 
■itualed  bdiind  the  pnenmo-gaatric  oene,  but  under  the  &cisl  and 
aaditorj  nerrea. 

The  foarih  ventricle,  Bometimei  called  the  rentride  of  the  ccTe> 
bellum,  hai  been  already  euunined.  Thia  ventncle  ii  abut  in  behind 
bj  the  arachooid  oad  pia  mater,  so  as  to  cut  off  alt  eommunication 
between  the  caritj  of  the  Tentriele  and  the  general  aradmoid  carity 
(wroua  cavity)  of  the  bead  and  apinal  cotumo.  H.  Hagaidie  thtnki, 
however,  that  the  fluid  contained  in  the  fourth  Tentride  may  find  itt 
way  into  Che  lub-andiDoid  apace  of  the  apinal  cord,  by  two  openingi, 

•  Fig.  tlt^Vertical  leciloa  of  the  UHtal  parw  oT  ibe  bntn,  cenbeUnm, 
mA  nni.— I,  tbe  ooipm  callonm ;  t,  bmer  aortKe  of  the  uleilor  latw  tt  the 
left  bemlqibera )  I,  poetertor  lube  of  Um  aHiM  btmlnJien ;  a,  i,  aepEinn  Igel- 
dam;  •.li.  fimli;  «,  aofl  eommlinin  and  caTJirar  iha  lUid  TenXriclei  10, 
-' — 1-1 — ■ — ■ J-. 1— -  —  ~>.„Vit*of ■' ■-" "  '* 
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which  he  states  to  exist  between  the  inferior  cerebellar  arteries,  and 
upon,  or  near,  the  median  line.  It  is  here,  however,  that  the  pia 
mater  shuts  in  the  ventricle,  hj  sending  a  rather  strong  layer  across 
the  opening,  similar  to  what  takes  place  when  the  same  membrane 
passes  from  one  anfractaosity  of  the  brain  to  another.  There  ts 
nothing  improbable  in  the  existence  of  such  openings,  bat  to  me  ^ey 
have  uniformly  appeared  to  be  artificial — that  is,  made  by  the  dissec- 
tor. It  is  said,  however,  that  if  a  fluid  be  forcibly  injected  into  the 
lateral  and  third  ventricles  of  the  brain  it  will  make  its  way,  by  the 
aquedni!t  of  Sylvias  and  the  fourth  ventricle,  into  the  sub-arachnoid 
cellular  tissue  and  space  of  the  spinal  arachnoid.  The  pia  mater 
forms  in  the  fourth  ventricle  two  small  choroid  plexuses.  The  precise 
structure  of  the  connexion  between  the  inferior  vermis  of  the  cere- 
bellum and  the  restifbrm  bodies  has  not  been  as  yet  clearly  made  out 
by  anatomists ;  some  authors  speak  of  a  fibrous  lamella  shuttii^  in  the 
fourth  ventricle  completely  behind.  I  have  only  as  yet  observed  the 
arachnoid  and  pia  mater,  although  at  the  sides  there  are  appearances 
indicative  of  such  a  lamina,  but  its  limits  and  connexions  have  never 
been  clearly  made  out.  The  cerebellum,  when  cut  into,  shows  the 
cortical  and  medullary  substances  peculiarly  arranged,  so  as  to  form  tibe 
€wbor  vitcB.  The  interior  of  each  hemisphere  likewise  contains  a  large 
oorpua  rhomboideum. 

In  conclusion,  the  dissector  may  re-examine  with  more  care  the 
encephalic  division  of  the  cerebro-spinal  axis.  It  is  undoubtedly  a  re- 
markable feature  in  the  human  organization ;  and  although  it  be  not 
true  that  the  intellect  in  its  most  extended  sense  is  in  a  direct  ratio  to 
the  cerebral  mass,  yet  below  a  certain  standard  as  to  balk  there  is  no 
intellect.  The  cerebral  hemispheres,  then,  are  remarkably  large  in 
man,  and  in  all  the  races  of  men  equally  so ;  thus,  if  the  difTermt  races 
differ  in  the  degree  of  intelligence  poss^sed  by  each,  it  is  not  owing  to 
any  inferiority  as  to  volume  of  6ram,  but  must  be  dependent  on  some 
other  specific  qualities  of  texture.  The  male  brain  is  heavier  than  the 
female ;  it  is  also  larger;  it  varies  from  a  little  less  than  two  pounds  to 
nearly  four  poimds ;  the  average  is  under  three  pounds. 

A  few  points  upon  the  inferior  surface  of  the^encephidon  still  merit 
attention.  Each  hemisphere  of  the  cerebrum  inferiorly  is  divided  into 
three  lobes,  an  anterior,  middle,  and  posterior;  there  is  often  a  great 
want  of  symmetry  between  the  hemispheres,  and  an  obliqoity  in  the 
great  superior  median  fissure,  but  this  doer  not  necessarily  imply  an 
(Miquity  in  judgment.  The  base  of  the  brain  must  be  examined  yery 
carefully  after  being  cleared  of  its  vessels  and  membranes.  We  hare 
already  spoken  of  most  of  the  parts  seen  here ;  they  are  placed  in  the 
following  order;  the  enumeration  implies  only  to  the  base: — 1,  lower. 
surface  of  the  anterior  lobe  and  great  median  fissure ;  2,  fissures  of 
Sylvius ;  3,  behind  these  the  inferior  angles  of  the  great  central  fissure* 
In  the  middle,  the  commissure  of  the  optic  nerves^  the  infundibulum 
and  tuber  cinereum,  the  corpora  candicantia,  the  interpedonoular  spaoe 
or  sabstantia  perforata,  the  crura  cerebri,  annular  protuberance,  &c. 
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A  horizontal  section  of  the  commiBsore  of  the  optic  nerres  shows  a  dis- 
tinct decassation  of  its  fibres.  The  tuber  cinereum,  infiindibuluin, 
and  the  pitoitarj  body  seem  to  belong  to  the  same  system  of  parts ; 
their  uses  are  entirely  unknown. 

A  tolerably  accurate  idea  of  the  structure  of  the  brain  may  be 
obtained  by  following  the  anterior  pyramids  as  they  pass  from  the  bulb, 
through  the  protuberance,  crura  cerebri,  thalami  nervorum  opticorum, 
and  corpora  striata,  finally  expitnding  into  the  cerebral  hemispheres  and 
their  convolutions.  The  fasciculus  innominatus  of  the  bulb  may  be 
traced  above  the  cerebral  protuberance  into  the  corresponding  optic 
thalamus.  From  all  the  external  parts  of  the  thalami,  fibres  proceed 
in  a  radiating  manner  into  the  convolutions  (corona  radiata  of  Rei) ; 
most  of  the  white  fibres  of  the  corpora  striata  proceed  from  the  thalami. 
A  difference  of  opinion  exists  as  to  the  mode  of  connexion  between  the 
radiating  fibres  from  the  thalami  and  the  corpora  striata  and  those  form- 
ing the  corpus  callosum,  some  supposing  that  they  are  continuous ;  they 
have  generally  appeared  to  me  to  be  interrupted  by  grey  matter.  The 
brain  of  the  young  child  is  extremely  soft-;  and  previous  to  birth  the 
diHtinction  of  its  texture  into  grey  and  medullary  is  scarcely  apparent. 
According  to  some,  the  brain  attains  its  full  weight  and  size  as  early 
as  the  fourth  year.  The  texture  of  the  brain  of  the  negro  has  always 
appeared  to  me  different  from  that  of  the  European. 


DEVELOPMENT  OF  THE  BRAIN  AND  SPINAL  GOBD. 

The  parts  which  first  begin  to  assume  a  form  in  the  human  embryo 
are  the  brain  and  spinal  cord,  usually  called  the  cerebro-spinal  axis. 
It  commences  in  the  germinal  membrane  in  the  form  of  a  groove, 
dilated  at  one  extremity  and  bounded  by  two  ridges  (laminas  donales^ ; 
these  unite  at  first  in  the  middle,  and  thus  give  rise  to  a  canal.  The 
enlaiged  end  is  the  cephalic,  which  aflerwutis  divides  into  three  ve- 
sicles; these  form  the  cranial  cavity,  in  which  the  encephalon  is 
developed ;  the  remaining  part  ultimately  contains  the  spinal  cord. 

The  spinal  cord  is  then  first  a  groove  and  next  a  canal.  By  the 
deposition  first  of  the  grey  matter  in  this  cord  or  canal,  the  groove  is 
obliterated  throughout  its  whole  extent  in  the  human  species ;  but  not 
so  in  many  other  animals. 

The  fissures  on  the  surface  of  the  spinal  marrow  and  ihk  cervical 
and  lumbar  enlargements  appear  very  early.  At  first  ihe  cord 
occupies  the  whole  length  of  the  vertebral  canal  so  that  there  is  no 
Cauda  equina.  But  the  vertebrae  grow  fiister  than  the  cord,  and  the 
Cauda  equina  begins  at  the  fourth  month  to  show  itself.  At  the 
ninth  month  the  lower  end  of  the  cord  coincides  with  the  third  lum- 
bar yertebra ;  in  the  adult,  with  the  upper  part  of  the  body  of  the 
second. 

2  N 
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The  three  cephalic  dUatations  jost  mentioiied 
contain  three  hollow  vericlea  (rf'nerrous  matter ; 
out  of  these  is  formed  the  escephalon.  The 
anterior  forms  the  prmdpa]  mass  oi  the  hemi* 
spheres  and  corpora  striata ;  the  posterior  part 
becomes  the  thalami  and  third  ve&tride.  The 
second  vesicle,  or  middle  one  of  the  three,  forms 
the  corpora  qoadrigemtna  above  and  the  cmim 
cerebri  below ;  the  aqneduet  of  SylTios  is  the 
▼estige  of  the  cavity  of  the  vesicle.  The  third 
vesicle  forms,  by  its  anterior  portion,  the  cere- 
bellum above  and  the  pons  Varolii  below.  Its 
posterior  part  continaes  open  above;  beneath  it 
forms  the  medulla  oblongata  and  the  fourth 
ventricle. 

By  degrees  the  anterior  vesicle  prepoodemtes 

and  gradually  overlays  the  others.     The  history 

of  congenital    malformations    supports  these 

views. 

Two  nervous  tracts,  proceeding  from  the  spinal  cord,  spread  out 

upon  the  floor  of  these  cephalic  vesicles.    They  probably  represent 

the  rudiments  of  the  crura  cerebri  and  the  corre8p<mding  columns  ot 

the  medulla  oblongata. 

About  the  third  month  the  three  elements  of  the  medulla  oblongata 
b^n  to  be  distinguishable;  namely,  the  corpora  restifbrmia,  pyra- 
midalia,  and  olivaria. 

At  flrst  the  corpora  quadrigemina  are  comparatively  very  large ; 
that  is,  the  human  encephalon  at  this  time  resembles  in  structure  that 
of  animals  lower  in  the  scale.  These,  together  with  the  thalami,  are 
then  at  first  sacs  of  nervous  matter  which  gradually  fill  up  so  as  to 
become  solid,  leaving  clefts  between  them.  The  commissura  moUu 
makes  its  appearance  about  the  ninth  month ;  I  never  saw  it  absent  in  the 
adult  but  once.  The  infundibulum  shows  itself  very  early ;  its  nature 
is  not  yet  understood.  At  the  end  of  the  third  month  the  pituitary 
body  is  comparatively  a  huge  soft  mass ;  its  nature  is  not  at  all  under- 
stood. It  seems  to  terminate  anteriorly  the  primitive  medullary  tube. 
As  the  hemispheres  of  the  cerebrum  extend  they  gradually  approach 
each  other  superiorly  and  thus  form  the  lateral  ventricles.  About  the 
fourth  month  the  convolutions  and  sulci  appear.  These  hemisi^eres 
come  at  last  to  conceal,  by  their  growth,  the  corpora  striata,  thalami, 
&c, ;  in  the  fissure  which  alwap  separates  them  appears  the  corpus 
callosum  about  the  end  of  the  third  month.  The  formation  of  the 
fomii  is  similar;  they  both  conomence  in  front  and  extend  backwards. 

*  Fig.  tl6. — Figures  to  show  the  form  of  the  brain  in  the  early  human 
embryo,  twelfth  week,  side  view. — A.  a,  cerebrum ;  b,  oorpora  quadrteemina ; 
*^um ;  d,  medolla  oblongata.    The  same  letters  spply  to  Fig.  B. 
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The  gnj  and  white  matter  of  the  brain  may  be  distlngnished  from 
each  oSier  very  early,  bat  not  wholly  by  their  colour.  The  mem- 
branes are  distinguishable  at  a  very  early  period. 

The  mode  of  development  described  above,  in  addition  to  its  being 
based  on  direct  inspection,  is  further  supported  bv  comparative  ana- 
tomy and  by  teratology,  or  the  examination  of  abnormal  brains, 
whether  human  or  otherwise. 

The  male  adult  brain  has  an  average  weight  of  49^  ounces;  the 
female,  of  44  ounces.  The  maximum  has  beoi  stated  for  the  male  at 
65  ounces :  for  the  female,  56  ounces :  the  minimnm  for  the  former  at 
34  ounces;  for  the  latter  at  31  oonces.  These  weights  have  a  refer- 
ence, it  is  to  be  presumed,  solely  to  those  whose  intelligence  during 
life  was  at  least  sufficiently  good.  This  difference  between  the  male 
and  female  brain  holds  good  at  all  ages,  even  at  birth ;  they  differ  also 
in  form  at  a  veiy  early  period  of  life. 

The  brain  is  thought  by  many  to  reach  its  maximum  weight  at 
seven  yean  of  age;  but  it  is  more  than  probable  that  in  most  it  con- 
tinues to  increase  in  weight  until  near  puberty. 

The  brain  of  the  illustrious  Cuvier  weighed  64  ounces ;  that  of 
Dr.  Abercrombie  63  ounces.  Idiots'  brains  are  usuallv  very  small, 
weighing  only  19,  22,  or  25  ounces.  But  the  size  of  the  brain  bears 
no  constant  relation  to  the  genius  of  the  person. 


DEVELOPMENT  OF  THE  MEDULLA  8PINALI& 

In  the  very  early  condition  of  the  fcetus,  the  medulla  spinalis 
occupies  as  such  the  entire  length  of  the  vertebral  colunm  or  nearly 
so.  But  as  the  vertebrs  grow  faster  than  the  medulla,  they  lose  this 
relation  to  each  other,  and  speedily,  by  this  arrangement,  the  cauda 
equina  is  formed ;  that  is  to  say,  the  inferior  spinal  nerves  have  to 
descend  within  the  canal  for  a  considerable  distance  to  reach  the  inter- 
vertebral foramina,  whether  lumbar  or  sacral,  by  which  they  have  to 
pass  outwards.  These  nerves  so  collected,  together  with  the  termi- 
nating membranous  filament  of  the  medulla  spinalis,  constitute  what 
the  older  anatomists  called  the  cauda  equina.  The  term  should  be 
discarded  firom  anatomical  works. 

The  adult  medulla  spinalis  measures  from  15  to  18  inches.  The 
oilargements  seen  upon  it  corre^nd  to  the  origins  of  the  nerves  sup- 
plying the  upper  and  lower  extremities. 

The  central  cord  is  not  a  nerve,  but  a  kind  of  ligament;  a  email 
vein  very  generally  accompanies  it. 


THE  SPINAL  NEBVES. 

Comparatively  speaking,  the  anatomy  of  these  nerves  is  less  com- 
plex than  that  of  the  cranial,  and  may  be  studied  before  the  others 
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with  adrantage.  Indeed,  during  his  diaeection  of  the  mnacles,  the 
student  must  hare  met  with  moet  of  them ;  and  he  may  therefore 
think  that  he  knows  them  practically ;  but  this  be  will  find  to  be  a 
mistake,  for,  until  these  nerves  shall  haye  been  dissected  and  examined 
systematically,  their  study  in  fragments,  howerer  practical,  will  never 
avail  him  in  practice. 

The  spinal  nerves  have  double  roots,  a  motor  and  a  sentient.  The 
posterior  root  is  now  almost  universally  admitted  to  be  the  sentient  ;* 
the  anterior  is  held  to  be  the  moUtr,  On  the  posterior  roots  of  all 
these  nerves  there  is  a  ganelion,  a  structure  not  known  to  exist  on 
any  purely  motor  nerve.t  The  anterior  roots  have  no  such  ganglions, 
and  from  this  circumstance  alone  it  might  have  been  conjectured, 
independent  of  all  experiment,  that  the  anterior  roots  of  the  spinal 
nerves  must  be  motor,  and  the  posterior  sentient. 

There  are  31  pairs  of  spinal  nerves,  namely,  8  cervical,  12  dorsal, 
5  lumbar,  and  6  sacral  4  They  all  leave  the  vertebral  canal  hy  the 
foramina  conjugalia,  or  by  openings  corresponding  to  these.  They 
arise  from  or  terminate  in  the  spinal  marrow  l^  a  double  linear 
series  of  roots  or  filaments — ^the  anterior  or  motor;  the  posterior, 
ganglionar,  or  sentient.  Beyond  the  ganglions,  that  is,  peripheraUj, 
tile  anterior  and  posterior  roots  unite  insepajably,  mingling  their 
fibres  in  such  a  manner  that  a  motor  filament  can  no  longer  be  recog- 
nised from  a  sentient;  and  the  nervous  trunk  resulting  from  this 
union  thus  combines  all  the  filaments  from  both  roots,  mechanically 
at  least. 

From  this  trunk  (I  speak  now  of  what  is  common  to  all,  the  spinal 
nerves)  there  usually  proceed  three  sets  of  branches, — 

1.  A  posterior  spinal.  2.  An  anterior  spinal.  3.  Blanches  to 
join  the  ganglions  of  the  great  sympathetic.  § 

These  characters  are  conmion  to  all  the  spinal  nerves,  the  sub- 
occipital or  first  pair  seldom  offering  any  exception. 

On  it  the  ganglion  is  said  to  be  frequently  wanting;  but  in  every 
careful  dissection  I  have  made  in  order  to  determine  this  question,  I 
have  always  found  the  ganglion  present. 

Spinal  Nerves. — Descriptiee  anatomy. — ^To  those  who  have  dis- 
sected and  studied  the  muscles,  no  directions  need  be  given  to  enable 
them  to  dissect  and  display  the  following  system  of  nerves. 

With  reference  to  regions^  the  peculiarities  of  the  spinal  nerves 
are, — In  the  cervical  spinal  nerves  the  volume  of  ihe  posterior  roots 
is  to  the  anterior  as  three  to  one :  they  increase  generally  from  the 
first  pair  to  the  fifth,  and  maintain  that  increase  to  the  eighth.  The 
fint  pair  has  the  posterior  roots  fewer  than  the  anterior. 

•  Mr.  Walker,  I  beUeve,  stiU  doabts  this.  f  Johnson. 

iOr  ft  sacral  and  1  cooTgeal. 
In  1820-21,  and  sabeeqoentiy,  I  made  great  effort»toaioertidn  to  wtaliA  of 
H  theae  brancbes  could  be  traced.    Tbey  seemed  to  me  to  arisa  ftom 
both. 
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The  dorsal  pain  of  spinal  nerves,  with  the  exception  of  the  first 
(which  ascend  to  join  the  brachial  plexus),  are  nearly  equal  in 
Tolume  :  the  roots  are  slender. 

The  lumbar  and  sacral  nerres  exhibit  a  great  number  of  roots 
or  central  filaments  of  conamunication  with  the  spinal  marrow.  The 
length  of  them  within  the  yertebral  and  sacral  canals  is  also  remarlE- 
able ;  these  roots  form  the  cauda  equina.  It  has  even  been  said  that 
some  filamaits  of  the  anterior  roots  pass  through  the  corresponding 
spinal  ganglions,  but  I  have  not  been  able  distinctly  to  verify  this  by 
dissection. 

I.  Spinal  Nerves,  posterior  branches. — These  branches  are  to  be 
met  with  on  the  posterior  r^ons  of  the  trunk. 

1.  The  posterior  branches  of  the  oervicoHspinal  nerves  are  met 
with  chiefly  between  the  complexus  and  semi-spinalis  colli,  but  their 
cutaneous  branches  occur,  of  course,  first.  The  posterior  branch  of 
the  first,  leaving  the  column  by  the  space  between  the  ocdpital  bone 
and  atlas,  close  to  the  vertebral  artery,  and  under  the  reckis  capitis 
posticus  major,  ultimately  supplies  with  branches  the  rectus  major 
and  minor,  obliquus  superior  and  inferior,  and  by  a  ramus  anasto- 
motions  assists  in  forming  a  sort  of  plexus — the  posterior  cerviccU 
plexus.     It  sends  no  brandi  to  the  complexus  major. 

Second  pair  of  cervico-^oinal  nerves;  posterior  hrcnuA. — This,  the 
largest  of  all  the  posterior  branches  of  the  cervical  nerves,  passes 
under  the  margin  of  the  inferior  oblique,  and  proceeds  upwards  to  the 
occipital  r^on  and  the  scalp.  It  traverses  the  great  complexus  and 
trapezius,  and  follows  partly  the  course  of  the  ocdpital  arterv.  It 
supplies  branches  to  the  great  oblique,  complexus  major,  splenius, 
trapezius,  and  finally  to  the  hairy  scalp  of  the  occipital  region.  The 
occipital  muscle  is  said  not  to  receive  any  branches  from  this  nerve, 
but  to  be  supplied  by  the  fiu:ial. 

Third  cervical  pair, — The  posterior  branch  of  this  pair  of  nerves 
leaves  the  canal  between  the  transverse  processes  of  the  second  and  of 
the  third  cervical  vertebrse,  and  proceeds  transversely  inwards  between 
the  complexus  and  semi-spinalis  colli. 

Near  the  inner  margin  of  the  complexus  it  divides  into  two  cutaneous 
branches,  one  ascending,  the  other  horizontal. 

Thus  the  first,  second,  and  third  pairs  of  cervical  nerves,  by  their 
posterior  branches,  form  occasionally  a  wide  plexus,  already  alluded 
to,  situated  under  the  complexus,  dose  to  its  external  attachment ; 
but  this  plexus  is  neither  remarkable  nor  of  constant  occurrence. 

The  posterior  branches  of  the  fourth,  fifth,  sixth,  seventh,  and 
eighth  cervical  pairs  are  much  smaller  than  the  preceding,  and  decrease 
from  the  fourth  to  the  seventh.  They  send  branches  to  the  semi- 
spinales  colli,  and  dorsi,  and  to  the  integuments. 

DoRfiO-SPiKAL  Nerves,  posterior  branches. — ^Those  of  the  first 
pair  have  much  the  same  distribution  as  those  of  the  last  cervical ; 
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the  posterior  branches  of  the  seoond,  third,  fourth,  fifth,  sixth, 
seTenth,  and  eighth  pairs  greatly  resemble  each  other.  They  all 
leave  their  respective  foramina  conjagalia,  external  to  the  semi- 
spinales  muscles,  and  there  divide  esich  into  two  branches — one, 
external  and  muscular,  to  the  sacro-lumbalis  and  longissimus  donri ; 
the  other,  musculo^nitaneons,  which,  after  reaching  the  integuments 
close  to  the  spinous  processes,  ascend  towards  the  scapular  region. 

The  posterior  branches  of  the  ninth,  tenth,  eleventh,  and  twelfth 
dorso-spinal  nerves  precisely  resemble  those  of  the  loins.  They  hare 
no  muscnlo-cutaneous  branch  like  the  preceding;  they  supply  the 
abdominal  walls  in  this  region. 

The  posterior  branches  of  the  honbar  spinal  nerves  dimtniah 
gradually  from  above  downwards,  the  last  being  very  small;  they 
supply  the  adjoining  soft  parts. 

Sacro-«pinal  Nerves. — The  posterior  branches  of  these  nervea 
are  extremely  small,  bearing  no  proportion  to  the  size  of  the  posterior 
sacral  foramina.  They  decrease  also  in  size,  and  supply  the  semi- 
spinales  lumborum  muscles  and  adjoining  int^uments. 

II.  Spinal  Nerves,  anterior  branches, — These  branches  are  the 
true  continuation  of  the  nerves,  and  supply, — 

1 .  The  lateral  and  anterior  parts  of  the  trunk.  2.  The  pectorml 
and  pelvic  extremities. 

Besides,  these  nerves  form  two  great  plexuses,  namely,  the  oervico« 
brachial  and  lumbo-sacral. 

Some  view  these  as  composing  four  plexuses,  viz.,  cervical,  brachial, 
lumbar,  sacral.  This  arrangement,  though  rather  artificlsl,  is  con- 
venient for  description. 

Cervical  plexus,^ — The  anterior  branch  of  the  fint  cervical  pair 
joins  that  of  the  second,  whidi  subdivides  into  two  branches— an 
ascending,  to  join  the  preceding  one ;  and  a  descending,  which  unites 
with  the  anterior  branch  of  the  third  cervical  pair.  This  is  mudi 
laxver  than  the  preceding,  and  chiefly  forms  the  cervical  plexus. 

The  situation  of  the  plexus  so  formed  is  behind  the  upper  part  of 
the  stemo-mastoid  muscle,  corresponding  to  the /oramtna  conjvgaiia^ 
between  the  second  cervical  vertebra  and  the  third.  It  divides  into 
an  ascending  and  a  descending  branch.  Its  ascending  branch  bifurcates 
on  the  posterior  margin  of  the  stemo-mastoid  muscle,  and,  anasto- 
mosing by  one  or  two  filaments  with  the  second  cervical  pair,  forms 
the  mastoid  nerve  and  the  superficial  cervical  and  auricular  nerves. 

The  anterior  branch  of  the  fourth  cervical  pair,  besides  furnishing  the 
I^irenic,  anastomoses,  but  not  directly,  with  the  third  cervical  pair; 
and  thus  these  four,  by  their  anastomosing,  form  the  cervical  plexus. 
Generally,  also,  the  fourth  pair  unites  by  a  small  branch  with  the  fifth. 

This  plexus  is  situated  on  the  lateral  and  anterior  part  of  the  first 
four  cervical  vertebre,  under  the  posterior  maigin  of  the  stemo- 

*  See  Itg.  918,  p.  M4. 
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mastoid  mtucle,  external  to  the  intemal  jugular  vein,  between  the 
rectos  capitis  anticus  muscle  and  the  ceryiod  insertion  of  the  splenins 
and  levator  angoli  scapulae. 

A  deep  layer  of  the  cervical  fiuK»a  invests  it  dosel/.  The  branches 
arising  m>m  it  are  as  follows : — 

1.  Antericr The  superficial  cervical. 

2.  Ascending The  great  mastoid. 

The  small  mastoid. 
The  auriculaix 

3.  Descending Superficial. 

Supra-clavicular. 
Supra-acromial. 

4.  Profound  Accessory  of  Wiliit.  The  hmer  descending  branch. 

The  phrenic. 

Anastomotic  branch  to  the  spinal. 

Branch  to  the  trapezius. 

, ,  rhomboid. 

, ,  levator  anguli. 

This  last  comes  as  often  from  the  brachial  plexus. 

The  Superficial  Cervical  {Superficialis  colli)  crosses  the  external 
surface  of  the  stemo-mastoid,  beneath  the  latissimos  colli  and  external 
juguliU'  vein.  It  supplies  the  integuments  of  the  chin  and  of  the 
space  immediately  beneath  the  lower  jaw,  and  sends  an  anastomosing 
branch  or  two  to  the  facial. 

The  great  mtutoid^  the  small  mastoid,  and  the  auricular  branches 
of  the  cervical  plexus,  are  cutaneous  nerves.  Their  names  suggest 
their  course. 

The  svpra-dcnicular  and  sitprcHKrcmidl  branches  are  also  essentially 
cutaneoos  nerves ;  they  supply  the  int^uments  of  the  shoulder  and 
upper  part  of  the  chest.  Inferiorly,  near  to  their  destination,  they 
are  superficial,  and  cross  the  clavicles ;  but  superiorly,  they,  of  course, 
are  situated  deeper,  beneath  the  cervical  fiisda  and  between  the  omo- 
hyoidei  and  scaleni  muscles. 

The  mner  descending  branch  is  usually  not  much  attended  to,  but 
is  yet  a  remarkable  branch.  There  are  not  unfreqoently  two  inner 
descending  branches ;  but  whether  single  or  double,  they  form,  with 
the  descendens  noni  (an  ofiset  of  the  ninth  cranial  pair  of  nerves),  a 
plexus  ^plexus  of  the  descendens  noni.  From  the  convexity  of  this 
plexus,  filaments  arise,  supplying  the  sterno-hyoidei,  omo-hyoidei,  and 
steno-thyroidei  muscles.  The  plexus  crosses  in  front  of  the  deep 
jugular  vein. 

The  second  deep  branch  arising  from  the  cervical  plexus  is  the 

phrenic. 

The  phrenic  is  considered  by  numy  as  the  terminatiig  branch  of 
the  cervical  plexus.  It  receives  its  principal  'filament  from  the 
anterior  branch  of  the  fourth  cervical  nair  of  nerves;  a  slender 
branch  joins  it  from  the  third ;  two  or  three  minute  branches  from 


tbt  brachial  pleim  join  it  lowtr  doun,  Rt  the  lower  psrt  of  the  neck, 
or  tna  in  (He  thoroi.  Sometimes  iU  volume  is  aiigmeatai  bj  a  tvig 
of  th«  descendeot  Doni,  or  of  the  pteius  nhkh  tenainnlea  il,  and  hj  a 
filament  of  the  aDperior  cemcal  ganglion. 

Thna  formed  in  a  more  or  leu  variabia  manner,  difficult  to  deKiibc 
with  predaion  in  the  ineitricable  inlerlacenient  which  forms  [he 
plaiDi,  the  phicoic  nerve  deicendg  iJong  the  fore  and  lil«ial  part  of 
the  neck,  between  the  rcvtiu  cnpitis  sotjcus  mnjor  and  icaleiius 
onticut,  then  over  the  anterior  edge  of  the  IntUr,  giving  off  khuc 


of  Ihe  tmiol  (be  aeck  and  bead  i  tbe;  uuilumoM  vHli  bruebM  of  the 
bdal  nerve.  11.  Fifth  palr^-4,  \  Infrfrwbltaz  bnocbei  of  Ihe  npertor  max- 
iUWTi  ■,Mpnr«TUI*TkaiichMarUHO[diUMlnlceTflntdlvbMiaf  Ibenrtb) 

T,  (emtulliig  eotaoeoiu  tUunenU  of  Ibe  Ihlrd  dlvMon  of  Um  fltlb,  tba  InfertoT 
muUl^  bnuKh  i  It,  the  facial  nfrve  pwvlog  through  the  parolU ;  V,  a 

bnincfaee  oF  the  porUo  dnn,  nppljhiB  the  mude*  of  expreetfcqi ;  bob  vome 
BluDcnle  run  to  Ihe  fnlepunenu  at  Oh  valp,  end  nun;  wattonioH  on  rbe 
t-r-.  alih  tbo  Infn-urblul  bruichM  of  Iba  tulh )  olben  Hllh  bnuKlKi  uf  Ibe 
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delicate  filaments  to  them.  Crowing  diagonally  the  soalenuB  antioiu 
from  the  outer  to  the  inner  side,  it  communicates  at  the  lower  part 
of  the  neck  with  the  inferior  oerrical  ganglion  by  one  or  two  other 
filaments,  then  penetrates  into  the  thorax,  between  the  subclayian 
artery,  which  is  behind,  and  the  subclarian  vein,  which  is  in  front,  and, 
prooeiBding  inwards,  forwards,  and  downwards,  crosses  the  internal 
mammary  artery  and  enters  the  anterior  mediastinum ;  there  it  sends 
ramifications  to  the  thymus  gland.  It  then  passes  over  the  trunks 
of  the  pulmonary  Tessels,  and,  gliding  in  front  of  the  root  of  the  lung, 
descends  as  far  as  the  diaphragm,  between  the  pleura  and  the  lateral 
parts  of  the  pericardium,  to  which  it  is  closely  attached,  without, 
however,  supplying  any  filament  either  to  it  or  to  the  Inng. 

The  phrenic  nerve  of  the  right  side,  which  is  more  vertical  and 
placed  more  anteriorly  than  the  left,  divides,  before  entering  the 
diaphragm,  into  six  or  seven  filaments,  which  separate  from  each 
other  and  communicate  frequently  together.  They  first  spread  out 
ramifications  upon  the  upper  surface  of  the  muscle ;  then  the  inner 
filaments,  closely  connected  with  the  vena  cava  inferior,  pass  by  the 
aperture  which  gives  passage  to  that  vessel,  to  its  inferior  surface,  to 
which  they  are  partly  distributed,  partly  also  losing  themselves  in  the 
cceliac  plexus.  The  other  filaments,  which  are  longer  and  directed 
forwards,  backwards,  and  inwards,  perforate  the  aponeurosis  of  the 
diaphragm',  accompany  the  diaphragmatic  arteries  and  veins,  and  send 
several  filaments  to  anastomose  with  the  coeliac  plexus  and  the 
stomachic  filaments  of  the  pneumo-gastrlc  nerve. 

The  left  phrenic  nerve,  which  is  posterior  to  the  preceding,  turning 
over  the  apex  of  the  heart,  and  consequently  longer  also  than  it, 
furnishes  ramifications  to  the  convex  sur&ce  of  the  diaphragm,  per- 
forates it  afier  being  divided  into  several  filaments,  is  partly  expanded 
over  its  concave  suriaoe,  partly  over  the  oesophagus,  and  gives  anasto- 
mosing filaments  to  the  solar  and  coeliac  plexuses.  It  ^o  furnishes 
filaments  to  the  crura  of  the  diaphragm,  and  to  the  suprsprenal 
cajisules,  and  sends  some  to  anastomose  with  those  of  the  opposite 
nerve. 

It  is  not  uncommon  to  see  the  terminating  twigs  of  the  phrenic 
nerves  presenting  more  or  less  numerous  enlargements  resembling 
ganglia. 

Finally,  the  cervical  plexus  transmits  deep  muscular  branches  to 
the  trapezius,  levator  anguli  scapule,  and  rhomboidei  muscles.  These 
anastomose  with  the  spinal  accessory  of  Willis. 

Brachial  Plexus  {Plexus  nercorwn  hrachii).  —  The  anterior 
branches  of  the  fifth,  sixth,  seventh,  and  eighth  pairs  of  cervical 
nerves,  together  with  the  larger  portion  of  the  anterior  branch  of  the 
first  pair  of  dorso-spinal  nerves,  compose  the  brachial  plexus.  All 
these  nerves  are  of  large  size. 

Thus  formed,  the  plexus  extends  from  the  lateral  and  inferior  part 
of  the  neck  to  the  axilla. 
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Formed  bj  th«  union  and  inl«ttnc«ment  of  Oit  ii 
or  the  lut  four  cervical  nerta  lod  fint  dorul,  Ihe  bnchial  pleins 
eilindg  from  Uie  lateral  and  iarerior  part  of  the  neck  to  the  aiiUa, 

*  Fig.  BK, — tMignni  iboidng  (he  poallkdk  bjvI  foinutJon  of  tbe  eervkal  aod 
bncbial  plexuKCd  of  nrrvea.—  1 ,  n  parUun  of  the  portlo  dun ;  e»  nlnlli  pdr  or 
bypoglw*!;  V,  l,  h.  deKendeni  nonl,  showing  the  plexne  it  fOrnuwlUl  hnncbod 
of  thp  cervkul  uf  rvefl  i  4,  &.  HphjAl  oiroasory ;  7,  communfcadniE  bnochH  vilh 
the  nlmh;  ».  t,  inurinr  bnoches  nf  dw  flflh.  tlich,  Kvcnth,  undelriilh  jajn 
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where  it  divides  into  sereral  bnmches,  which  are  distributed  to  the 
arm.  In  forming  it,  the  anterior  branches  of  the  above-mentioned 
nerves  proceed  in  the  following  manner :  those  of  the  fifth  and  sixth 
cervical  nerves  descend  obliquely  outwards,  and,  after  a  course  of 
about  an  inch  and  a  half,  unit^  into  a  single  trunk,  which  preserves 
the  same  direction.  Those  of  the  eighth  cervical  and  first  dorsal 
nerves  also  unite  and  form  a  trunk,  which  becomes  nearly  horizontal. 
Lastly,  that  of  the  seventh  cervical  nerve  proceeds  for  a  long  time 
between  these  two  trunks  in  an  isolated  manner ;  but,  opposite  the 
first  rib,  it  unites  to  both. 

Thus,  the  brachial  plexus,  divided  into  three  distinct  portions  at  its 
origin,  afterwards  fonns  a  laige  flat  bundle,  in  which  the  nervous 
filaments  are  mingled  and  interlaced  in  an  inextricable  manner. 

The  brachial  plexus  is  situated  at  its  commencement  between  the 
scaleni  muscles,  the  anticus  lying  upon  it  so  as  to  cover  it  below 
over  a  considerable  extent,  and  leaving  it  almost  bare  above.  It  is 
then  immersed  in  the  subclavicular  adipose  tissue,  passes  between  the 
subdavius  muscle  and  the  first  rib,  is  applied  upon  the  upper  portion 
of  the  serratus  magnus,  and  is  lodged  in  the  upper  part  of  the  axilla. 
Until  it  reaches  the  latter  place  it  remains  situated  behind  the 
axillary  artery  and  vein  ;  but  then  the  different  branches  which  termi- 
nate it  surround  the  artery  on  all  sides,  and  form  a  sort  of  sheath  for 
it ;  while  the  vein,  which  had  always  been  more  superficial,  retains 
its  position. 

The  branches  furnished  by  the  brachial  plexus  have  been  arranged 
into — 1,  thoracic;  2,  supra-scapular;  3,  infra-scapular;  4,  brachial. 

The  following  offers  a  more  minute  arrangement  of  the  neryes  sent 
off  by  the  brachial  plexus. 

/.  Those  which  the  Plexus  fumiahes  above  the  Ckmcle. 

1.  A  branch  to  the  subdavius:  this  branch  anastomoses  with  the 
phrenic. 

2.  Branch  to  the  levator  anguli  scapulae :  this  comes  especially  from 
the  cervical  plexus. 

3.  Branch  to  the  rhomboid. 

4.  The  posterior  external  thoradc  to  the  serratus  magnus  (external 
respiratory  nerve  of  Charles  Bell). 

5.  The  supra-scapular  to  the  supra-  and  infra-spinati  muscles. 

6.  The  superior  subscapular  branch. 

//.  Branches  which  the  Plexus  furnishes  on  a  line  with  the  Clavicle, 

The  external  anterior  thoradc  nerves.— 1,  great  pectoral ;  2,  small 
pectoral. 

///.  I7u}se  which  the  Plexus  sends  off  in  the  Axilla. 

1.  The  circumflex  or  axillary,  distributed  to  the  deltoid. 

2.  The  subscapular  branches,  comprising — 
a.  Branch  to  the  latissimus  dorsi. 

6.  Branch  to  the  teres  major. 
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3.  The  inferior  subscapular  nerve  is  the  only  branch  which  proceeds 
from  the  front  of  the  plexus. 

IV.  The  terminating  Branches  are  five  m  mtmber. 

1.  Internal  cutaneous  and  its  accessory. 

2.  Musculo -cutaneous,  or  perforans  Casserii. 
S.  Median. 

4.  Musculo-spiral,  or  radial. 

5.  Ulnar. 

First  Division. — l.  The  nerve  of  the  subclavius  rmucie  is  a  small 
but  constant  nerve,  arising  at  the  upper  part  of  the  plexus  (fifth  cervi- 
cal),  passing  in  front  of  the  subclavian  artery,  and  entering  the  sub- 
clavian muscle  at  an  angle  perpendicular  to  the  course  of  the  muscle : 
it  furnishes  a  small  branch  to  the  phrenic. 

2.  Branch  to  the  levator  anguli  scapulce, — This  arises  as  often  from 
the  fourth  cervical  as  fiom  the  fifth,  thus  belonging  ultimately  to 
either  plexus.  Passing  behind  the  posterior  scalenus,  it  enters  the 
muscle  by  its  deep  aspect ;  it  passes  through  the  muscle,  and  readies 
the  surface  of  the  rhomboid. 

3.  Branch  to  the  rhomboid. — Arising  also  f^m  the  fiflh,  occasion- 
ally, in  common  witii  the  nerve  of  ^e  serratus  magnus,  it  passes 
between  the  posterior  scalenus  and  levator  anguli  scapulae,  then  under 
the  levator,  and  thus  reaches  the  rhomboid.  One  of  its  filamoits 
traverses  this  muscle,  and  proceeds  to  the  trapezius. 

4.  The  nerve  of  the  serratua  magnus  is  remarkable  for  its  length, 
but  not  for  any  physiological  properties.  It  comes  from  the  fiflh 
and  sixth  cervical  pairs,  proceeds  veiiically  downwards  behind  the 
brachial  plexus  and  axillary  vessels,  in  front  of  the  scalenus  posticus, 
and  thus  reaches  the  top  of  tlie  serratus  muscle  to  which  it  is  distri> 
buted. 

5.  Suprascapular  branch:  nerve  of  the  supra-  and  infra-spinati 
muscles. — ^This  nerve  reaches  its  destination  by  passing  beneath  the 
trapezius  and  omo-hyoideus,  whose  direction  it  follows,  reaching  the 
notch  in  the  cervical  mai^n  of  the  scapula,  and,  passing  through  it 
beneath  the  ligament  (the  artery  and  vein  passing  over  it),  enters  the 
supra-spinatus  muscle;  it  gains  the  fossa  infina-spinata,  and  corre- 
sponding muscle,  by  passing  in  front  of  and  close  to  the  spine  of  the 
scapula,  being  here  protected  by  a  fibrous  band  sometimes  called  the 
ligament  of  the  neck  of  the  scapula. 

6.  The  superior  subscapular  nerve  is  very  small :  it  enters  the 
superior  margin  of  the  sul»capular  muscle. 

Second  Division. — The  anterior  thoracic  nerves  are  two  in 
number : — 

1.  Branch  to  the  great  pectoral  muscle, — ^This  nerve  restches  the 
muscle  by  passing  between  the  subclavius  muscle  and  vein. 

2.  The  branch  to  the  pectoralis  tninor  requires  merely  to  be  men- 

U  is  situated  behind  the  axillary  artery,  and,  besides  supply- 
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ing  branches  to  the  small  pectoral  muscle,  it  also  sends  some  to  the 
larger  mtiscle  of  that  name. 

Third  Division  of  the  nerves  given  off  by  the  axillary  plexus, 
comprising — 

1.  Tke  axillary  or  drcumfiex. — This  is  a  large  nerve  detached  from 
the  bock  of  the  plexus.  The  subscapular  muscle  separates  it  from  the 
articulation.  It  winds  suddenly  around  the  surgical  neck  of  the 
humerus,  and,  being  reflected  from  below,  upwards,  enten  the  deltoid 
by  its  concave  aspect :  it  is  distributed  chiefly  to  that  muscle.  I  have 
seen  the  nerve  partially  torn  through  in  some  cases  of  dislocation  of 
the  shoulder. 

2.  Sub8C€gf»tlar  nerves,  divided  into — 1,  nerve  to  the  latissimus 
dorsi ;  2,  nerve  to  the  teres  major ;  3,  inferior  subscapular  nerve. 

These  nerves  are  situated  chiefly  on  the  subscapular  muscle ;  they 
require  no  particular  description,  though  important  in  surgical  anatomy. 

The  Fourth  Division  contains  the  terminal  or  brachial  nerves. 

I.  UTTERNAL  CUTANEOUS  NERVE. 

{Nervua  cutaneta  medim.) 

It  is  the  smallest  of  the  six  branches  which  terminate  the  brachial 
plexus,  from  the  inner  and  lower  part  of  which  it  comes,  being  fur- 
nished almost  exclusively  by  the  flrst  dorsal  nerve  and  the  last  cervical. 
It  descends  vertically  under  the  brachial  aponeurosis,  along  the  inner 
surface  of  the  arm,  near  the  basilic  vein,  which  is  sometimes  placed 
before,  sometimes  behind  it,  and  sometimes  on  its  side. 

At  first  deeply  concealed  in  the  cellular  tissue  of  the  axilla,  between 
the  median  and  ulnar  nerves,  it  becomes  more  superficial  as  it  descends ; 
but  it  only  gives  off  some  very  slender  fiUunents,  which  lose  them- 
selves in  the  cellular  tissue  and  skin,  and  of  which  one  directs  itself 
towards  the  inner  condyle.  It  is  near  this  tuberosity,  and  sometimes 
sooner,  that  the  trunk  of  the  nerve  itself  divides  into  two  branches,  an 
external  and  internal. 

External  branch, — Smaller  than  the  other,  it  runs  along  the  edge 
of  the  biceps  muscle,  almost  immediately  pierces  the  brachial  aponeu- 
rosis, and  directs  itself  obliquely  downwards  and  forwards,  placed 
above  the  median  nerve,  which  it  accompanies  as  far  as  the  lower  part 
of  the  biceps  muscle ;  then,  traversing  the  middle  of  the  bend  of  the 
ann,  it  remains  on  the  surface  of  the  aponeurosis  of  the  fore-arm  until 
near  the  wrist,  where  it  terminates  by  twigs,  which  are  distributed  to 
the  integuments,  but  which  cannot  be  traced  beyond  the  annular 
ligament  of  the  wrist.  In  passing  over  the  fore-arm  it  gives  off,  on 
either  side,  filaments,  which  may  Iw  distinguished  mto  radial  and  ulnar, 
and  which  proceed  obliquely  downwards,  to  be  distributed  to  the 
int^uments  of  this  part  of  the  upper  extremity,  anastomosing,  on  the 
one  hand,  with  the  twigs  of  the  external  cutaneous  nerve,  and,  on  the 
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other,  with  those  of  the  internal  branch  of  the  intexnal  cutaneous  nerre 
itself. 

Internal  branch, — This  may  be  regarded  as  a  continuation  of  the 
trunk ;  it  continues  to  descend  upon  the  brachialis  intemus  muscle, 
accompanied  hj  the  basilic  vein.  Near  the  inner  condyle  it  diWdes 
into  two  twigs :  of  these  the  anterior  directs  itself  obliquely  over  the 
anterior  muscles  of  the  fore-arm,  passing  sometimes  behind,  sometimes 
before,  Uie  median  basilic  vein,  and  then  furnishes,  especially  from  its 
inner  side,  several  filaments,  which  descend  very  fiir  behind  tiie  fore- 
arm and  ramify  in  its  int^wxmts ;  some  of  them  extend  as  far  as  the 
inner  edge  of  the  hand.  The  posterior  turns  backwards  under  the 
condyle,  descends  along  the  ulna,  and  terminates  by  a  great  number  of 
filaments,  which  may  be  followed  in  the  int^uments  as  far  as  the  back 
of  the  hand,  and  to  near  the  little  finger. 

II.  EXTERNAL  CUTANEOUS  NERVE. 

(Nervus  perforana  Casserii,  seu  mmculo-cutanmu,) 

A  little  lai^er  than  the  preceding,  but  smaller  than  the  other 
brachial  nerves.  It  arises  from  the  outer  part  of  the  plexus,  and 
comes  in  particular  from  the  fifth  and  sixth  cervical  nerves,  which, 
after  forming  a  single  trunk  as  far  as  the  common  origin  of  the  biceps 
and  coraco-brachialis,  divide  anew  into  two  divergent  cords,  the  inner 
of  which  pai^ses  in  front  of  the  axillary  artery  to  contribute  to  the  for- 
mation of  the  median  nerve,  while  the  outer  constitutes  the  nerve  of 
which  we  here  speak. 

This  nerve  descends  at  first  obliquely  outwards  behind  the  coraco- 
brachialis  muscle,  then  passes  through  it,  after  supplying  it  with  a 
very  slender  filament,  which  may  be  traced  until  its  insertion  into  the 
humerus.  After  this  it  descends  along  the  inner  and  fore  part  of  the 
arm,  between  the  brachialis  intemus  and  biceps  muscles,  giving  off 
several  small  twigs  to  them.  One  of  these  twigs,  which  is  larger  than 
the  others,  descends  inwards,  divides  into  two  filaments,  and  proceeds 
as  far  as  the  lower  extremity  of  the  brachialis  intemus.  Another 
follows  the  same  direction,  and  communicates  with  the  median  nerve 
towards  the  lower  part  of  the  arm.  The  extemal  cutaneous  nerve 
then  disengages  itself  on  the  outside  of  the  tendon  of  the  biceps, 
traverses  the  middle  of  the  bend  of  the  arm  under  the  median  oeph^c 
vein,  and  descends  along  the  fore  and  outer  part  of  the  fore-arm, 
between  the  aponeurosis  and  the  skin.  When  it  has  arrived  near  the 
wrist  it  divides  into  two  branches,  an  outer  and  an  inner,  and  so 
terminates. 

The  outer  branch,  which  is  larger  than  the  other,  sends  a  twig  over 
the  back  of  the  hand,  which  is  more  or  less  prolonged  upon  the  fingers. 
It  then  descends  behind  the  thumb,  and  upon  its  outer  side,  giving 
some  filamoits  to  the  fore-finger.  Several  of  its  ramifiGations  anasto- 
mose with  those  of  the  radial  nerve. 

'-%ner  branch  descends  upon  the  musdes  of  the  thumb,  in  the 
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palm  of  the  hand,  and  there  suhdivides  into  a  multitude  of  filaments, 
which  may  be  traced  upon  the  fingers. 

MEDIAN  NEBVK. 

{Nerma  medumua) 

This  is  the  largest  nerve  of  the  brachial  plexus,  from  which  it  arises, 
behind  the  internal  cutaneous  nerve,  and  between  the  ulnar  and  external 
cutaneous  nerves.  The  seventh  and  eighth  cervical  nerves,  united  to 
the  first  dorsal,  form  its  principal  origin,  to  which  is  joined  a  branch 
of  the  common  trunk  of  the  fifth  and  sixth  cervical  nerves,  which 
forms,  with  all  the  other  roots,  a  kind  of  nervous  interlacement  around 
the  axillary  artery. 

After  thus  originating,  the  median  nerve  descends  a  little  outwards, 
behind  the  inner  edge  of  the  biceps  and  internally  to  the  brachial 
artery.  It  arrives  at  the  bend  of  the  arm  without  giving  off  any 
ramifications,  and  traverses  it  in  its  middle  part,  internally  to  the 
biceps  and  under  the  median  vein.  It  then  sinks  behind  the  anti- 
brachial  aponeurosis,  between  the  brachialis  intemus  and  pronator 
teres,  passes  between  the  two  origins  of  the  latter  muscle,  and  proceeds 
along  the  fore-arm,  between  the  flexor  digitorum  sublimis  and  flexor 
profundus,  between  whose  tendons  it  becomes  apparent  below.  Lastly, 
it  passes  idong  with  them  under  the  anterior  annular  ligament  of  the 
carpus,  adheres  to  them  by  a  very  delicate  membranous  cellular  tissue, 
becomes  broader  and  thicker  than  it  was  before,  and,  on  arriving  in 
the  palm  of  the  hand  towards  the  upper  part  of  the  metacarpal  bones, 
divides  into  several  twigs,  which  are  distributed  to  the  fingers, 
and  which  are  distinguished  numerically,  counting  from  without 
inwards. 

As  it  proceeds  between  the  brachialis  intemus  and  pronator  teres, 
the  median  nerve  gives  ofl^  its  first  twigs  to  the  pronator  teres,  flexor 
carpi  radialis,  palmaris  longus,  flexor  carpi  ulnaris,  flexores  digitorum 
sublimis  and  profundus,  and  flexor  longus  poUids.  They  penetrate  by 
the  inner  surface  of  most  of  these  muscles,  and  are  lost  in  their  fleshy 
fibres. 

/ntorosseous  twig. — Larger  than  the  preceding,  and  arising  under 
them,  this  twig  separates  from  the  median  nerve  at  a  very  acute  angle, 
and  gives  off,  at  its  origin,  a  filament,  which  goes  to  the  flexor  sublimis, 
in  which  it  loses  itself. 

The  interosseous  nerve  then  passes  between  the  two  flexor  muscles 
of  the  fingers,  gains  the  anterior  surface  of  the  interosseous  ligament 
accompanying  the  artery  of  this  name,  and  gives  off,  laterally,  several 
filaments,  which  are  destined  for  the  flexor  digitorum  profundus  and 
flexor  longus  pollids.  Arrived  at  the  upper  edge  of  the  pronator 
quadratus,  it  dives  under  it,  giving  it  some  filaments,  and  then  emerges 
by  the  inferior  aperture  of  the  interosseous  ligament  to  be  expanded 
over  the  back  of  the  hand,  where  it  fiimish«8  a  great  number  of  rami- 
fications, which  become  superficial,  but  do  not  extend  as  fiff  as  those 
of  the  interosseous  artery  which  they  accompany. 
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Ailer  giving  rise  to  the  ioterosaeous  twig,  the  median  neire  not 
iinfrequently  furnishes  anotheri  which  descends  inwards,  follows  the 
coarse  of  the  ulnar  artery,  and  anastomoses  with  the  ulnar  nerve.  1 1 
then  sends  some  irregular  filaments  to  the  flexors  of  the  fingers  and  the 
fieior  carpi  radialis ;  but,  at  the  lower  part  of  the  fore-ann,  there 
separates  from  it  the  cutaneous  palmar  twig,  which  is  of  constderable 
size,  issues  between  the  tendons  of  the  flexor  sublimis,  and  loaea 
itself  in  the  integuments  of  the  palm  of  the  hand  after  a  short 
course. 

First  digital  tvng, — Directed  obliquely  outwards,  it  immediately 
gives  off  several  filaments  to  the  abductor,  opponei^,  and  flexor  bravis 
pollicis,  descends  along  the  latter,  to  which  it  gives  off  a  ramification, 
and,  following  the  radial  edge  of  the  thumb,  arrives  at  its  extremity. 
0t>po8ite  the  first  phalanx  it  throws  backwards,  into  the  integuments 
of  the  posterior  surface  of  the  thumb,  a  filament,  which  also  ascends 
outwards.  Frequently,  also,  the  first  filaments,  which  escape  from  it 
to  be  distributed  among  the  muscles  of  the  ball  of  the  thumb,  fonn  an 
entirely  distinct  twig. 

Second  digital  ting, — It  follows  at  first  the  direction  of  the  pre- 
ceding twig,  but  separates  from  it  as  it  descends,  to  proceed  over  the 
ulnar  edge  of  the  first  bone  of  the  metacarpus  and  of  the  thumb, 
giving  a  filament  to  the  flexor  brevis,  and  several  other  ramifications 
to  Uie  integuments  of  the  posterior  surface  of  that  finger. 

Third  digital  twig, — Placed  upon  the  first  of  the  lumbricales  musdes, 
it  furnishes  it  at  first  with  a  filament,  then  descends  along  the  radial 
edge  of  the  second  metacarpal  bone  and  fore>finger  to  the  extmnity  of 
the  latter,  where,  afler  giving  off  one  or  two  posterior  filaments, 
it  expands,  and  anastomoses  with  one  of  the  branches  of  the  next 
twig. 

.  Fourth  digital  twig, — Descending  between  the  second  and  third 
metacarpal  bones,  it  gives  a  filament  to  the  second  of  the  lumbricaiea 
muscles,  and  bifurcates  opposite  the  separation  of  the  fore  and  middle 
fingers,  and  sometimes  sooner.  One  of  these  secondary  twigs  follows 
the  ulnar  edge  of  the  first,  the  other  the  radial  edge  of  the  second  of 
these  fingers.  They  both  furnish  filaments  posteriorly  to  the  integu- 
ments, opposite  the  first  phalanges,  and  are  expanded  upon  the  sunmiits 
of  the  fingers. 

Fifth  digital  ttcig. — It  follows  the  original  direction  of  the  median 
nerve,  in  the  interval  of  the  third  and  fourth  metacarpal  bones.  After 
giving  a  filament  to  the  third  lumbricalis  it  divides  into  two  secondaiy 
twigs,  which  descend  upon  the  ulnar  edge  of  the  middle  finger  and 
radial  edge  of  the  ring  fmger.  The  latter  receives  a  filament  from  the 
ulnar  nerve,  but  both  send  posterior  filaments  into  the  integuments  of 
these  fingers,  and  terminate  by  anastomosing  in  their  pulp.  All  the 
digital  twigs  furnished  by  the  median  nerve  accompany  the  arteries 
of  the  fingefs,  and  give  off,  on  all  sides,  slender  filaments  to  the 
skin. 
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ULNAR  NERVE. 

{Nennu  Cubitalia,) 

Aruing  from  the  inner  and  back  part  of  the  brachial  plexns,  and,  in 
particular,  from  the  last  two  branches  which  enter  into  its  formation, 
this  nerre  descends  almost  verticallj,  only  inclining  a  little  backwards 
along  the  inner  edge  of  the  biceps  extensor  muscle,  to  which  it  is 
rather  closely  attached  hj  cellular  tissue.  Not  far  from  the  elbow  it 
gires  off  some  long  and  slender  filaments,  which  go  to  the  integuments 
of  the  upper  and  bAck  part  of  the  fore-^arm.  It  then  passes  between 
the  inner  condyle  and  the  olecranon,  traverses  the  upper  extremity  of  the 
flexor  carpi  ulnaris  muscle,  and  directs  itself  obliquely  downw^ds  and 
forwards  along  the  anterior  and  inner  part  of  the  fore*arm,  between 
the  flexor  carpi  ulnaris  and  the  flexor  digitorum  profundus,  internally 
to  the  ulnar  artery :  its  volume  gradually  diminishes  as  it  descends. 
Towards  the  lower  region  of  the  fore-arm,  a  little  above  the  wrist,  it 
divides  into  two  brandies,  one  of  which  proceeds  over  the  back  of  the 
hand,  while  the  other  goes  to  the  palm. 

Before  dividing,  and  after  passing  through  the  substance  of  the  flexor 
carpi  ulnaris,  the  ulnar  nerve  commonly  gives  off  from  four  to  six  fila- 
ments  to  the  neighbouring  muscles,  espedaJIy  to  the  flexor  carpi  ulnaris 
and  flexor  digitorum  prorandus.  One  of  them  accompanies  the  ulnar 
artery  for  a  considerable  space,  and  loses  itself  in  the  two  flexors  of  the 
fingers,  near  the  wrist. 

Palmar  branch, — Larger  than  the  dorsal,  and  appearing  to  be  the 
true  continuation  of  the  trunk,  it  emerges  from  behind  the  tendon  of 
the  flexor  carpi  ulnaris,  proceeds  along  its  outer  edge,  passes  between 
the  annular  Ugament  and  the  integuments,  beside  the  pisiform  bone, 
and,  before  arriving  at  the  palm  of  the  hand,  divides  into  two  twigs, 
a  deep  and  a  superficial. 

The  deep  ttctg  passes  bdiind  the  upper  extremity  of  the  opponens 
minimi  digiti,  dives  behind  the  bundle  formed  by  the  tendons  of  the 
flexors  of  the  fingers  and  of  the  lumbricales,  and  then  bends  outwards, 
so  as  to  form  a  kind  of  arch,  the  concavity  of  which  is  above ;  its 
convexity  furnishes  some  filaments.  Of  these,  the  first  two  are  dis- 
tributed to  the  muscles  of  the  little  finger ;  four  or  five  others  dive 
into  the  substance  of  the  interossd  muscles,  and  lose  themselves 
towards  the  back  of  the  hand,  while  those  which  terminate  the  twig 
are  expended  in  the  abductor  pollicis  and  abductor  indicia  muscles. 

The  superficial  twig  gives  a  filament  to  the  muscles  of  the  little 
finger,  beneath  the  pisiform  bone,  and  presently  divides  into  two 
secondary  twigs,  an  outer  and  an  inner. 

The  outer  is  the  larger.  It  descends  vertically  beneath  the  palmar 
aponeurosis,  gives  off  a  filament  which  anastomoses  with  the  last 
digital  twig  of  the  median  nerve,  furnishes  another  to  the  fourth 
lumbricalis,  and  bifurcates  in  such  a  manner  that  one  of  its  ramifica- 
tions descends  along  the  ulnar  side  of  the  ring-finger,  and  the  other 
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along  the  radial  side  of  the  little  finger,  being  in  other  respects  dis* 
tributed  precisely  in  the  same  manner  as  that  of  the  median  nerve. 

The  ifMcr  directs  itself  obliquely  inwards,  gives  at  first  filaments  to 
the  muscles  of  the  internal  palmar  region,  before  which  it  passes  and 
gains  the  ulnar  edge  of  the  little  linger,  at  the  extremity  of  which  it 
anastomoses  by  an  arch  with  the  preceding. 

Dorsal  brandi»  —  Much  smaller  than  the  palmar,  and  winding 
between  the  inferior  part  of  the  ulnar  and  the  tendon  of  the  flexor 
carpi  ulnariSf  it  gains  the  inner  part  of  the  back  of  the  hand,  where, 
after  giving  one  or  two  filaments  to  the  integuments,  it  separates 
into  two  ti^gs,  an  inner  and  an  ortter. 

The  inner  descends  along  the  ulnar  edge  of  the  fifth  metacarpal 
bone,  gives  a  great  number  of  filaments  to  the  abductor  minimi 
digiti  and  to  the  integuments,  and  loses  itself  on  the  dorsal  surface  ot' 
the  little  finger. 

The  outer  passes  between  the  fourth  and  fifth  metacarpal  bones, 
and  divides  at  a  gieater  or  less  height  into  two  filaments,  one  of 
which  descends  baciiwards  over  the  radial  si<le  of  the  little  fii^r  and 
the  ulnar  side  of  the  ring-finger,  while  the  other  is  distributed  on  the 
radial  side  of  the  latter,  and  the  ulnar  side  of  the  middle  finger.  These 
ramifications  distribute  a  great  number  of  filaments  to  the  skin  of  the 
back  of  the  (ingei-s,  and  anastomose  at  their  extremities  with  them- 
selves, or,  on  that  of  the  middle  finger,  with  tlie  ludial  nerve. 

Radial  or  Mcscuukspiral  Nerve  {Xerrifa  radiaiis).— It  turise^ 
from  the  inner  and  back  part  of  the  brachial  plexrs,  where  it  is  espe- 
cially formed  by  the  sixth,  seventh,  and  eighth  cervii^al  nerves,  and  the 
fiisc  dorsal.  Its  volume  equals  that  of  the  median  nerve,  and  even 
sometimes  exceeds  it.  It  descends  at  first  obliquely  from  before 
backwards,  between  the  three  |)ortion8  of  the  triceps  extensor  and  the 
inner  part  of  the  humerus.  It  then  turns  from  within  outwards,  and 
from  above  downwards,  in  the  groove  which  the  outer  surface  of  that 
bone  presents ;  and  lastly,  on  arriving  at  the  anterior,  external,  and 
infeitor  pert  of  the  arm,  between  the  brachialis  intemus  and  supinator 
longus,  it  proceeds  over  the  elbow-joint,  and  there  divides  into  two 
branches,  an  anterior  and  posterior. 

But  before  dividing,  this  nerve  gives  off  a  considerable  number  of 
twigs.     Thus  it  gives  off  two  or  three,  opposite  the  united  tendons  of 
the  latissimus  dorsi  and  teres  major,  to  Uie  triceps  extensor  muscle. 
Farther  down  it  sends  several  twigs  into  the  same  muscle.    One  of 
them  tnverses  its  inferior  and  external  portion,  and  loses  itself  in  the 
brachialis  intemus.    Another  descends  under  its  large  portion,  ramifies 
there,  and   transmits  a  very  long  and  remarkable  filament  to  the 
anconeus  muscle.     Still  lower,  the  radial  nerve  gives  off  a  rather 
large  branch  to  the  integuments  of  the  fore-arm;   sometimes  it  is 
double.     It  perforates  the  brachialis  internus,  emerges  between  it  ami 
the  supinator  longus,  passes  behind  the  outside  of  the  elbow,  and 
descends  along  the  outer  and  back  pait  of  the  fore-arm  and  hand  as 
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far  as  the  thumb,  giving  a  g^reat  number  of  filaments  to  the  akin  and 
cellular  tissue.  Lastly,  as  it  passes  between  the  brachialis  intemiu 
and  the  supinator  longus,  the  radial  nerre  sends  some  filaments  still 
to  the  lattu*  and  to  the  extensor  carpi  radialis  longior. 

Anterior  hrcmch. — Smaller  than  the  other,  it  descends  along  the 
anterior  and  outer  part  of  the  fore-arm,  between  the  two  supinator 
muscles,  on  the  outside  of  the  radial  artery.  Towards  the  lower 
.third  of  the  fore-arm  it  winds  a  little  outwards,  passes  under  the 
tendons  of  the  supinator  longus  and  extensor  carpi  radialis  longior, 
and  descends  between  the  int^uments  and  the  tendons  of  the  extensor 
ossis  metacarpi  and  extensor  primi  intemodii  poUicis.  Presently  after, 
it  divides  into  two  twigs,  an  outer,  which  is  smaller,  and  an  iimer^ 
larger.  The  outer  descends  upon  the  dorsal  surface  of  the  thumb, 
and  divides  into  two  filaments,  one  of  which  ramifies  along  its  radial 
edge,  while  the  other  bifurcates  to  be  distributed  to  its  ulnar  side, 
and  to  the  radial  side  of  the  fore-finger.  The  inner  proceeds  over 
the  back  of  the  hand,  and  divides  into  two  filaments,  one  of  which 
belongs  to  the  uhiar  side  of  the  fore-finger,  the  other  to  the  radial 
side  of  the  middle  finger.  All  these  filaments,  before  terminating  at 
the  extremities  of  the  fingers,  furnish  many  ramifications  to  the 
interossei  muscles,  the  integuments,  and  the  parts  about  the  first 
metacarpo-phalangeal  articulations. 

Posterior  brarush, — It  directs  itself  obliquely  outwards,  passes 
under  the  supinator  longus  and  extensores  carpi  radiales  muscles, 
gives  off  several  filaments  to  them  as  well  as  to  the  anconeus,  enters 
betweoi  the  fieshy  fibres  of  the  supinator  brevis,  furnishes  it  with 
several  filaments,  passes  throu^  it  in  the  longitudinal  direction, 
winding  obliquely  downwards  over  the  superior  extremity  of  the 
radius,  and  arrives  at  the  posterior  surface  of  the  fore-arm,  divided 
into  several  twigs  varying  as  to  their  number  and  origin.  Some  of 
these,  the  postertOTf  lose  themselves  by  being  more  or  less  prolonged 
downwards  in  the  supinator  brevis,  extensor  carpi  ulnaris,  and  extensor 
muscles  of  tiie  fingers  and  index.  The  anterior  belong  to  the  muscles 
of  the  deep  and  posterior  layer  of  the  fore-arm.  One  of  than,  which 
is  lai^r  and  longer  than  the  others,  descends  behind  the  interoeseoos 
ligament,  gives  some  ramifications  to  the  neighbouring  muscles* 
passes  over  the  wrist-joint,  under  the  posterior  annular  ligam^Dt  of 
the  carpus,  and  divides  on  the  back  of  tiie  hand  into  a  great  number 
of  filaments,  which  lose  themselves  in  the  interossei  muscles  and 
cellular  tissue. 

CiRCUXFLEX  Nerve  (Nervus  axillaris). — Arising  from  the  inner 
and  back  part  of  the  bradiial  plexus,  in  certain  subjects  it  appears  to 

nerves.— 6,  9.  external  sod  bitemal  branches  of  the  Internal  cataneona  nerve; 
the  external  tvanch  may  be  traced  to  near  the  wristrjoint ;  the  internal  bnuKh 
may  be  traced  sending  branches  behind  and  in  front  of  the  condyle,  a,  the 
ulnar  artery ;  6,  the  nlnar  or  cubital  nerve ;  1 1,  IS,  13,  palmar  brancfaea  of  the 
Q^ar  nerve;  11,  11,  median  nerve;  7,  8,  palmar  branches  of  themedhm; 
4,  10, 15  point  to  branches  of  the  mosculo-spiral  or  radial  nerve. 
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be  bat  a  branch  of  tlie  radial  nerre,  bat  in  general  it  is  principally 
produced  by  the  last  two  cervical  nerves  and  the  first  dorsal.  Im- 
mediately afler  its  origin  it  descends  before  the  sabscapularis  muscle, 
which  receives  a  considerable  twig  from  it,  then  dives  between  the 
two  teretes  muscles,  turns  from  ^fore  backwards  and  from  within 
outwards  between  the  capsule  of  the  shoulder-joint  and  the  long 
portion  of  the  triceps  extensor,  and  at  length  gains  the  posterior  edge 
of  the  inner  surface  of  the  deltoid  muscle,  after  giving  some  filaments 
to  the  teres  minor. 

Opposite  the  triceps  extensor  muscle  this  nerve  divides  into  two 
branches.  The  upper,  which  is  shorter,  sends  a  twig  into  the  infra- 
spinatus,  and  then  loses  itself  in  the  deltoid  muscle,  after  running  for 
some  extent  upon  its  external  sur&ce.  The  other,  or  tn/mor,  entirely 
loses  itself  in  the  deltoid  muscle,  and  terminstes  near  its  anterior  edge 
and  insertion  into  the  humerus.  * 


DORSO^PINAL  NERVES. 

Anterior  Branches. 

The  cutaneous  branches  of  these  nerves  are  somewhat  difficult  of 
dissection,  but  the  burger  branches  are  easily  found  daring  the  examina- 
tion of  the  interior  of  the  thorax. 

They  are  twelve  in  number,  and  are  chiefly  destined  to  supply  the 
muscular  walls  of  the  thorax  and  of  a  portion  of  the  abdomen  with 
nerves.  Other  nerves  reach  these  parts  from  the  brachial  plexus  and 
lumbar  nerves. 

The  nerves  I  now  speak  of  may  also  be  subdivided  practically  into 
muscular  and  cutaneous. 

The  anterior  cutaneous  (perforating)  branches  are  extremely  small ; 
they  escape  h^  the  aides  of  the  stemum  and  of  the  upper  portion  of  the 
linea  alba.    There  are  also  middle  and  posterior  perforating  cutaneous. 

The  anterior  branches  of  the  dorso-spinal  nerves,  to  which  these 
cutaneous  branches  belong,  greatly  resemble  each  other  in  their 
anatomy.  Separated  from  the  posterior  branches  by  the  superior 
costo-transverse  ligament,  they  reach  the  middle  part  of  each  inter- 
costal space;  here  they  are  situated  between  the  pleura  and  an 
aponeurosis  extending  from  the  termination  of  the  interual  intercostal 
muscles  to  the  spine.  They  next  psss  forwards  between  the  inter- 
costal muscles  themselves,  situated  always  below  the  corresponding 
intercostal  artery.  But  about  midway  between  the  vertebral  column 
and  the  stemum  they  all  divide  into  two  branches,  one  cutaneous  or 
perforating  (already  spoken  of;,  the  other  muscular  or  the  proper 
intercostal.     The  latter  follows  the  original  course  of  tht  nerve. 

Tbe  anterior  branch  of  the  first  pair  of  dorso-spinal  nerves  differs, 
as  we  have  already  seen,  from  the  others  in  this, — that  by  fiur  the 
largest  portion  of  its  fibres  proceed  upwards  in  front  of  the  neck  of  the 
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first  rib,  to  join  that  of  the  last  cervical,  and  with  it  assist  in  forming 
the  brachial  plexus.     Its  proper  intercostal  branch  is  very  small. 

The  second  intercostal  is  remarkable  for  the  gr^t  size  of  its  per- 
forating or  cutaneous  branch,  which  crosses  the  axilla  to  supply  the 
integomeuts  of  the  arm. 

It  anastomoses  with  the  accessory  of  the  internal  cutaneous,  and 
generally  receives  the  name  of  the  superior  intercosto-humeral  nerve. 

The  third  is  also  remarkable  for  the  size  of  its  cutaneous  or  per- 
forating branch,  which  also  proceeds  to  the  int^uments  of  the  arm, 
and  is  called  the  inferior  inteixH>sto-hiimeral.  It  escapes  from  the 
thorax  between  the  third  and  fourth  ribs. 

Of  the  inferior  iutercostals  it  may  be  said  that  they  are  almost  as 
much  abdominal  as  intercostal  or  thoracic.  They  supply  the  integu- 
ments and  muscular  walls  of  the  abdomen,  sendii^  branches  to  the 
recti,  oblique,  and  trans versaTes  muscles. 

No  rational  theory  has  ever  yet  been  offered  respecting  the  functions 
of  the  intercostal  nerves. 


LUMBO^PINAL  NERVES. 

Anterior  Branches. 

The  lumbar  plexus  is  formed  by  the  anterior  bi-anches  of  the  five 
pairs  of  lumbar  nerves.  The  plexus  is  situated  by  the  side  of  the 
lumbar  vertebrae  between  the  transverse  processes,  and  buried  amongst 
tlie  fasciculi  of  the  psoas  muscle,  through  which  its  terminating 
branches  pass.  The  anterior  bi-anch  of  the  first  pair  is  the  smallest  of 
the  five:  it  divides,  on  leaving  the  foramen  coujogale,  into  three 
branches,  two  of  which  are  the  ilio-scrotal  nerves ;  the  third  is  the 
anastomotic,  which  joins  the  second  to  assist  in  forming  the  plexus. 
The  second  pair  (anterior  branch),  as  large  again  as  the  preceding, 
gives  off  two  branches,  the  genito-crural  and  inguino<«utaneon8 ;  the 
nerve  now  flattens  out,  and  after  furnishing  numerous  fine  filaments  to 
the  psoas  it  joms  the  third. 

Anterior  branch  of  the  third,-^A8  large  again  as  the  preceding;  it 
descends,  after  receiving  the  second,  in  the  psoas  muscle.  The  tronk 
so  foimed  subdivides  into  two  brandies  of  unequal  size ;  these  join  with 
two  branches  of  the  fourth  to  form  the  crural  and  obturator  nerves. 

Anterior  branch  of  thefowih, — Somewhat  larger  than  the  third ;  it 
divides  after  a  short  course  into  three  branches,  of  which  one  joins  the 
bifurcation  of  the  third,  to  assist  in  forming  the  crural  nerve ;  a  second 
joins  the  other  bifurcation  of  the  same  pair  (the  third),  to  form  the 
obturator  ;  and  an  internal  branch,  called  anastomotic,  which  unites 
with  the  anterior  branch  of  the  fifth. 

Anterior  branch  of  the  fifth  pair  of  lumbar  neroe$. — Somewhat  larger 
than  that  of  the  fouith,  it  receives  the  internal  branch  sent  fi'om  th<f 
fourth,  and,  forming  with  it  a  large  trunk,  descends  into  the  pelvis  and 
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joins  the  first  sacral.  The  tmnk  just  alluded  to  was  first  named  bj 
3ichat  the  lumbo-sacral. 

The  branches  or  nerves  given  off  by  this  plexus,  whilst  buried  in 
the  psoas  muscle,  are,  1,  the  crural;  2,  the  obturator;  3,  the  lumbo- 
sacral. These  have  been  called  the  terminating  nerves  of  the  plexus. 
Those  termed  collateral  are,  1 ,  superior  musculo-cutaneous ;  2,  the 
middle  muscolo-cutaneous;  3,  inferior  muscnlo-cutaneous  (ingnino- 
cutaneous) ;  4,  genito-crural  or  sub-pubic. 

The  musculo-cutaneons  nerves  present  numerous  varieties,  and  have 
been  variously  named  by  different  anatomists. 

1.  Superior  mmcaUhcutanecm  nerve  of  Bichat  (t/tb-scrofa/).— 
This  nerve  arises  from  the  anterior  branch  of  the  first  pair  of  lumbar 
nerves,  of  which  it  seems  the  continuation,  traverses  immediately  the 
psoas,  becomes  subperitoneal,  crosses  anteriorly  the  quadratus  lum* 
boiiim  obliquely,  and  at  last  retches  the  crest  of  the  ilium :  here  it 
traverses  the  aponeurotic  attachments  of  the  transversalis  muscle, 
places  itself  between  the  trans^'ersalis  and  the  smaller  oblique,  follows 
the  course  of  the  crest  of  the  ilium,  and  ultimately  divides  into  two 
branches,  of  which  one,  the  abdominal,  following  the  course  of  the  last 
dorsal,  is  distributed  in  a  simiUr  manner;  the  other,  the  pubic  branch, 
continues  in  the  original  course  of  the  nerve,  proceeds  parallel  with 
the  crural  arch  but  somewhat  superiorly,  meets  the  spermatic  cord  in 
man,  and  the  round  ligament  of  the  uterus  in  woman,  escapes  by  the 
external  abdominal  ring,  is  reflected  from  within  outwards  on  the 
superior  angle  of  the  orifice,  and  terminates  in  filaments  which  proceed 
to  the  integuments  of  the  pnbes  and  of  the  groin. 

2.  The  middle  mutculo-cutaneoua  of  Bichat  may  be  viewed  as 
merely  a  dependence  of  the  preceding.  It  crosses  obliqnely  the  quad- 
ratus lumborum,  next  the  iliacus,  and  proceeds  either  to  join  the 
abdominal  branch  of  the  preceding  or  to  gain  the  level  of  the  middle 
portion  of  the  crural  arch,  where  it  anastomoses  by  a  filament  with 
the  pubic  branch  already  described,  subsequently  terminating  in  a 
similar  manner  in  the  integuments  of  the  pabes. 

H.  Inferior  mmculo'CtUaneoua  of  Bichat;  inguino-cntaneous  of 
Chaussier.  This  branch  is  exclusively  destined  to  the  integumenta  of 
the  external  and  posterior  regions  of  the  thigh.  Arising  from  the 
upper  part  of  the  plexus  (second  or  second  and  third  lumbar  nerves), 
it  traverses  obliquely  the  posterior  part  of  the  psoas,  crosses  the  iliacus, 
next  reaches  the  superior  and  anterior  iliac  spine,  underneath  which  it 
quits  the  abdomen,  passing  behind  the  femoral  arch. 

Immediately  below  the  iliac  spine  this  nerve  is  sub-aponeurotic,  or 
rather  occupies  a  fibrous  sheath  at  the  expense  of  the  deep  layers 
of  the  femoral  aponeurosis ;  it  divides  here  into  two  branches,  both 
superficial,  a  femoral  and  an  iliac  The  latter,  after  crossing  the 
tensor  fasciie  late,  is  distributed  to  the  integuments  at  the  back  of  the 
thigh ;  the  anterior  is  distributed  to  the  integuments  in  the  front  of  the 
thigh.     The  filaments  of  these  branches  proceed  to  the  int^uments. 

4.  Oeniio-crural  branch, — This  nerve  descends  from  the  second 
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liimbtr  pair  of  nerres,  traTenes  the  psoas  directly  from  behind  for- 
wards, quits  the  muscle  at  the  side  of  the  bodies  of  the  lumbar  ver- 
tebrae, and  descending,  connected  to  the  surfiw«  of  the  psoas  by  a  very 
thin  aponeurotic  lamella,  divides,  as  it  approaches  the  cruxkl  arch, 
into  two  branches,  the  one  intemal  or  scrotal^  the  other  external  or 
cutanemta  femoral. 

In  its  passage  the  genito-crural  is  crossed  by  the  ureter  and  covered 
by  the  spermatic  vessels. 

The  tcrotal  branch  crosses  the  femoral  artery,  reaches  the  deep 
orifice  of  the  inguinal  canal  (deep  abdominal  ring),  crosses  the  epigas- 
tric artery,  and  here  sends  a  few  fibres  to  the  transversalis  and  oblique 
muscles.  The  scrotal  branch  itself  at  this  point  is  situated  under  the 
spermatic  cord,  from  which  it  is  altogether  distinct,  but  whose  couive 
it  follows  until  it  reaches  the  level  of  the  eztenial  pillar  of  the  outer 
ring;  here  it  is  reflected  and  proceed^  directly  downwards  behind  the 
ooxd  to  terminate  in  the  int^uments  of  the  scrotum  in  the  male,  and 
in  the  great  labium  in  woman. 

2.  "Pie  cutaneous  femoral  branch  of  the  genito-cmral  reaches  the 
crural  ring ;  but  before  entering  it,  it  furnishes  a  great  number  of 
filaments  to  the  psoas,  illacus  and  transversalis ;  after  this  it  traverses 
the  crural  canal  applied  against  the  external  angle  of  the  ring,  and 
crosses  the  circumflex  artery  at  its  origin.  Becoming  sub-aponeurotic 
after  having  passed  through  the  crural  canal,  it  soon  becomes  sab- 
cutaneous,  anastomoses  with  a  cutaneous  branch  of  the  crural  arch, 
and  may  be  followed  as  fiur  as  the  middle  of  the  thigh. 

TBRMINAL  BRANCHES  OF  THE  LUMBAR  PLEXUS. 

The  three  terminating  branches  of  the  lumbar  plexus  are,  1,  the 
crural  or  anterior  crural ;  2,  the  obturator;  3,  the  lumbo-sacral. 

THE  CRURAL  NERVE. 

The  crural,  or  anterior  crural,  arises  from  the  anterior  branches  of 
the  first  four  lumbar  nerves,  and  forms  the  outermost  of  the  three 
cords  which  terminate  the  plexus.  At  first  situated  under  the  psoas 
muscle,  it  separates  from  it  opposite  the  fourth  lumbar  vertebn, 
proceeds  outwards  along  its  out^  edge  in  front  of  the  psoas  and  iliacns 
muscles,  gives  them  many  fine  filaments,  which,  before  penetrating  the 
muscles  at  the  distance  of  about  half  an  indi,  form  a  sort  of  network 
at  their  surface,  and  issues  fiom  the  abdomen  behind  the  crural  arch, 
along  with  the  crural  artery,  externally  to  which  it  is  situated  at  the 
distance  of  about  half  an  inch. 

Immediately  after  issuing  horn  the  abdomen  the  crural  nerve 
divides  into  a  variable  number  of  twigs,  but  always  of  considerable  sixe. 
Sometimes  this  division  takes  place  before  its  passage  under  the  crural 
arch ;  but  they  may  always  be  distinguished  into  superficial  and  deep. 

Superficial  twige, — Less  voluminous  than  the  others,  they  vary 
in  number  from  two  to  six;  the  distribution  of  their  filaments  ia 
constant  and  uniform.    They  creep  for  some  time  under  the  crural 
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aponearodfl,  and  perforate  it  more  or  lew  high,  to  become  subcataneous. 
The  foramina  through  which  they  pass  are  very  distinct.  Presently 
after  they  separate  into  a  multitude  of  filaments,  which  expand  upon  the 
inner  and  fore  part  of  the  thigh,  and  are  distributed  to  the  integuments ; 
several  of  them  descend  as  £u:  as  the  upper  part  of  the  leg,  accom- 
panying the  vena  saphena. 

External  deep  twigs. — ^They  vary  much  in  number  and  size ;  but  in 
general  they  are  always  larger  than  the  preceding.  They  descend 
outwards  between  the  iliacus,  sartorius,  and  rectus  femoris,  and  sepa- 
rate into  filaments,  which  are  distributed  to  the  neighbouring  muscles. 

Internal  deep  ttuigs. — They  are  less  numerous  than  the  external, 
and  are  especially  distributed  to  the  vastus  intemus  and  to  the  peo- 
tineus  and  sartorius  muscles.  One  of  them  aooompanies  the  crural 
artery,  being  placed  at  first  before  it,  and  afterwards  on  its  inner  side, 
but  separates  fi'om  it  below  to  glide  under  the  inner  edge  of  the  sar- 
torius, to  which  it  gives  some  filaments,  and  then  descends  to  the  knee, 
where  it  is  expanded.  But  the  largest  of  all  these  twigs  is  the  one 
which  is  called  the  intemal  eapKenua  nerve,  which  accompanies  the 
vena  saphena.  It  descends  at  first  internally  of  the  crunl  artery, 
receives  a  twig  of  the  obturator  nerve,  passes  under  the  sartorius 
muscle  in  the  oiannel  which  the  abductor  magnus  forms,  gives  several 
filaments  to  these  muscles,  emerges  on  the  inside  of  the  knee  between 
the  tendons  of  the  abductor  magnus  and  vastus  intemus,  sends  small 
twigs  to  the  integuments,  then,  united  to  the  inner  vena  saphena, 
ramifies  like  it,  accompanying  it  in  all  its  subdivisions,  and  descends 
as  iar  as  the  first  toe,  after  furnishing  many  cutaneous  filaments. 

THE  OBXaRATOR  NERVE. 
{Nenom  obturatorius.) 

It  comes  principally  from  the  second  and  third  lumbar  nerves,  and 
sometimes  from  the  fourth.  Smaller  than  the  crural  nerve,  it  desooids 
at  first  almost  vertically  between  the  inner  edge  of  the  psoas  magnus 
and  the  body  of  the  fifth  lumbar  vertebra.  It  then  follows  the  lateral 
and  superior  part  of  the  excavation  of  the  pelvis,  running  a  little  below 
the  line  of  the  upper  strait,  accompanied  by  the  obturator  artery  and 
vein,  and  placed  under  the  former  and  above  the  latter.  On  arriving 
at  the  upper  part  of  the  obturator  foramen,  it  gives  off  a  twig  which 
loses  itself  in  the  two  obturator  muscles ;  it  then .  passes  through  the 
foramen,  and  arrives  at  the  upper  and  inner  part  of  the  thigh,  con- 
cealed by  the  pectineus  and  abductor  longus ;  there  it  divides  into  two 
branches,  an  anterior  and  posterior. 

The  emterior  descends  between  the  abductor  brevis  and  abductor 
longus,  and  separates  into  two  twigs,  of  which  the  inner  gives  fila- 
ments to  the  first  of  these  muscles,  and  loses  itself  in  the  upper  part  of 
the  gracilis,  while  the  outer  belongs  entirely  to  the  latter  muscle. 
Both  also  give  off  cutaneous  ramifications,  and  furnish  one  or  two 
anastomoses  to  the  inner  sa^enus  nerve. 
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Tin  pnterior  direda  lt«df  bctwwi  Uie  abductor  bnria  and  aUuo 
tor  m^niu,  and  lows  Ibelf  in  tlie  Utter  after  giving  filanieaU  lo  tbe 
■bductoi  eitcniua  mtude. 

TBE  LUHDO-StCRAL  HEBVE. 

Thii  nem  i>  doabli  tlu  liu  of  the  antmoi  cniral,  and  Ii  fonned  by 

the  interior  bnuch  of  tbe  filth  hunbu  nerve,  to  vfaidi  ii  united  a 

_.  Urge  tw^  of  (he  rourth.    It  diaceDdi  into 

,  Hft  Bl  the  pel vii  before  the  acrum,  nt«r  the  tam- 

iliac  symphjui,  and  onitea  with  the  tdatk 

uleiua.     Id  iti  course  it  turoiihts  a  aingle 

iiraDch,  vhich  U  the  giuteaL 

{Sercui  gimteia  igmior.) 
It  deri>-»»  "ome  rooli  Iroin  tli«  adatic 
pleiufli  isaitea  by  the  adaUc  notch  aboTe 
Ihe  pjTifomiia  mnacle,  and  dirida  into  a 
number  of  tniga,  loine  of  which  enter  the 
gluteua  mioimu*,  azid  othoi  the  ginteui 
mediui. 

(JVmii  tacraht.) 
The  aacral  nerrea  are  commoDlr  lii  on 
each  side,  oitai  five,  and  rarelj  otuf  ibor. 
Tbe  first  isaiira  hy  the  npper  lacral  roianuQa, 
and  the  lalt  by  the  notchei  which  are  ob~ 
•erred  at  the  npper  part  of  the  mccyi,  or, 
only  five,  it  (bcapea  betwe 

minishsin 

are  rery  ilBideT. 

Thew  nerrea  ariae  troin  the  lower  part 
of  the  bulging  which  terminatet  the  qunal 
marrow,  by  a  doable  cold  of  filameuU,  u 
is  the  oae  with  the  vertebial  Demi  in 
general.  Tbcae dlffemit  cordsdeiceDd  Ter> 
til-ally  in  the  Tertebial  and  (acnl  caual^ 
fono  with  thoK  of  the  last  Iniobar  parts  the 
bundle  kDOwn  by  thenameofcouiIaegHaia, 
Rod  in  other  respects  are  predaely  aimilar  to  tbe  other  nerrea  whkJi 
arJM  from  the  tides  of  the  iplnal  marrovr;  ODiy  the  gan^jons  of  tha 

•  Fig.  m.-LnmbMacral  pi 


lomboMcral:  ttdt  It  dm  inpeil 
IbuUi^  to  fbiin  tbe  ncnd  plenu. 
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posterior  root,  in  place  of  occurring  at  the  onter  part  of  the  foramen 
from  which  they  are  transmitted,  occupy'  the  bony  canal  of  the  sacrum. 
The  last  three  are  even  considerably  distant  from  the  inferior  sacral 
hole,  so  that  the  common  trunk  whJdi  results  from  the  union  of  the 
two  cords  runs  a  certain  oourae  before  entering  them. 

The  sacral  nerves  transmit,  through  the  anterior  foramina  of  the 
sacrum,  branches  which  diminish  in  volume  from  above  downwards, 
while  on  the  contrary  the  posterior  branches  increase  to  the  fourth  and 
then  diminish. 

The  FiBST  Sacral  'SKRVE^^AiUenor  branch, — It  b  about  the 
same  size  as  that  of  the  fifth  lumbar  nerve.  On  issuing  from  the  first 
anterior  sacral  foramen,  it  communicates,  by  two  filaments,  with  the 
sacral  ganglia,  then  descends  outwards  along  the  upper  edge  of  the 
pyriformis  muscle,  and  joins,  above,  the  lumbo-sacral  oerve,  and  below, 
the  second  saci-al  nerve,  thus  contributing  to  the  formation  of  the 
sciatic  plexus. 

The  Second  Sacral  Nervr. — Anterior  branch, — It  issues  by  the 
second  anterior  sacral  foramen,  between  the  two  upper  slips  of  the 
pyriformis  muscle,  communicates  with  the  sacral  ganglia,  descends  out*^ 
wards,  and  throws  itself  into  the  sciatic  plexus,  uniting  with  the 
anterior  branches  of  the  preceding  and  following  nerves. 

The  Third  Sacral  Nekvk,— Anterior  &raficA.--Smaller  than 
that  of  the  first  two  pairs,  it  communicates  with  the  sacral  ganglia, 
throws  filaments  into  the  hypogastric  plexus,  descends  outwards,  and, 
uniting  with  the  two  neighbouring  nerves,  enters  into  the  sciatic 
plexus. 

The  Fourth  Sacral  Nerve. — ^The  two  branches  of  this  nerve 
are  precisely  similar  to  those  of  the  preceding  nerves,  and  do  not 
require  to  be  particularly  described.  The  anterior  enters  into  the 
formation  of  the  sciatic  plexus. 

The  Fifth  and  Sixth  Sacral  'Sevlves,— Anterior  branches,-^ 
That  of  the  fifth  passes  between  the  sacrum  and  coccyx,  and  that  of 
the  sixth  escapes  through  the  lateral  and  superior  notch  of  the  latter 
bone.  Th<^y  communicate  with  each  other,  and  with  the  fourth,  but 
contribute  very  little  to  the  sciatic  plexus.  They  are  distributed  to 
the  ischio-coccygeus,  levator  anl,  and  sphincter  ani  muscles. 

Sciatic  or  Sacral  Plexos. — It  is  particularly  formed,  as  we 
have  already  said,  by  the  anterior  branch  of  the  fifith  lumbiur  nerve, 
and  by  those  of  the  first  four  sacral  nerves.  It  occupies  the  lateral 
and  posterior  part  of  the  excavation  of  the  pelvis,  and  lies  upon  the 
pvriformis  muscle,  behind  the  hypogastric  vessels,  the  rectum  and 
bladder,  the  uterus,  and  a  great  quantity  of  adipose  tissue^  Its  breadth 
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is  much  greater  intenudlv,  where  it  is  limited  by  the  anterior  sacnJ 
fonmiDE,  thaa  extenudly,  where  it  is  oontinoous  with  the  sctatk* 
nerve ;  and  its  stmctnre  is  different  from  that  of  the  other  plejLoses 
which  we  have  hitherto  had  occasion  to  examine.  In  place  of  fonnin|i: 
a  kind  of  network,  by  sending  twigs  to  each  other,  the  branches  of 
wjiich  it  is  formed  join  immediately,  so  as  to  give  rise  to  a  thick  nerve 
flattened  from  before  backwards. 

The  branches  and  twigs  which  it  furnishes  may  be  distinguished 
into  anterior  and  postei-ior.  The  fonner,  which  arise  especially  from 
the  third  and  fourUi  sacral  nerves,  and  whose  number  is  variable,  are 
the  hsmorthoidal,  vesical,  vaginal,  and  uterine  nerves. 

Brief  summary  of  the  Anatomy  of  these  Nerves, 

To  expose  them,  the  section  required  is  that  usually  made  of  the 
pelvis  when  it  is  intended  to  examine  the  relation  of  the  viacen  of 
that  cavity  and  of  the  pelvic  fascia.  With  caution,  the  nerves  jost 
enumerated  may  very  readily  be  discovered. 

The  following  visceral  nerves  do  not  come,  properly  speaking,  from 
the  sacral  plexus,  but  rather  from  the  fourth  and  fifth  pairs  of  sacral 
nerves ;  they  foim  frequent  anastomoses  with  the  sympathetic 

1.  The  nerves  of  the  levator  ani  are  two  or  three  in  number:  the 
lowermost  proceeds  towards  the  sides  of  the  prostate  in  man,  and  of 
the  vagina  in  woman. 

2.  The  nerve  of  the  obturator  intemms  comes  from  the  anterior 
part  of  the  top  of  the  plexus ;  it  passes  immediately  bdiind  the  spine 
of  the  isdiium,  where,  dividing  into  three  branches,  it  enters  the 
muscle.  To  expose  this  nerve  the  smaller  sciatic  ligament  ought  to 
be  removed. 

3.  Hixmorrhoidal  or  anal  nerve, — This  nerve  supplies  the  sphincter 
and  the  akin  around  the  anus.  In  its  course  it  passes  between  tlie  two 
sacro-sciatic  ligaments,  next,  in  front  of  the  lower  portion  of  the  gluteus 
maximus,  communicates  with  the  superficial  branch  of  the  perineal, 
reaches  the  sides  of  the  rectum  and  the  superior  part  of  the  sphinct^'r, 
where  it  divides  into  a  great  number  of  bj  anches.  Of  these  some  are 
anterior,  otliers  middle,  others  posterior.  It  has  been  remarked  that, 
occasionally,  this  nerve  is  distributed  exclusively  to  the  integum«its 
around  the  anus. 

4.  Internal  pudic. — To  expose  this  nerve  fully  is  a  troublesome, 
and  rather  difficult  dissection ;  it  follows  nearly  the  course  of  the 
common  or  internal  pudic  artery.  It  divides  in  the  perineum,  close 
to  the  artery,  into  two  principal  branches. 

a.  The  inferior  or  perineal, — This  branch,  which  is  the  tnie  con- 
tinuation of  the  nerve,  corresponds  to  the  trunk,  and  to  all  the 
branches  of  the  pudic  artery,  with  the  exception  of  the  dorsal  branches. 
In  its  course  this  perineal  branch  of  the  pudic  nerve  gives  off— Ist,  the 
external  or  superficial  perineal ;  this  proceeds  ultimately  to  the  dartus 
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and  scrotum  in  man,  and  to  the  greater  labia  in  woman :  it  presents 
many  varieties ;  2d,  a  second  branch,  also  called  superficial  perineal, 
following  the  course  of  the  superficial  perineal  artery ;  and  a  3d,  the 
bulho-urethral  branch,  which  supplies  the  bulbo-cavemosus  muscle 
and  enters  the  bulb  itself. 

6.  The  deep  branch  of  the  pudic  nerre  is  also  called  the  dorsal  nenre 
of  the  penis.  It  corresponds  to  the  course  of  the  dorsal  arteries  of  the 
penis,  which  it  accompanies.  On  the  dorsum  of  the  penis  the  nerves 
are  more  superficial  than  the  arteries ;  they  ultimately  divide,  each, 
into  a  branch  for  the  gianSf  and  an  external  or  cutaneous.  The  fila- 
ments of  the  former  may  be  traced  almost  to  the  papillse ;  those  of  the 
latter  belong  to  the  integuments  and  prepuce ;  but  none  seem  to 
penetrate  into  the  centre  of  the  corpus  cavemosum  of  the  penis. 

In  woman  the  nerve  to  the  clitoris,  corresponding  to  the  dorsal 
nerve  of  the  penis  in  man,  is  very  small.  The  other  branches  corre- 
spond ;  but  the  pudic  nerve  in  woman  is  not  half  so  large  as  it  is  in 
man. 

5.  Nermta  gluteus  superior, — This  nerve  supplies  branches  to  the 
gluteus  medius,  minimus,  and  tensor  ftacia  muscles ;  it  quits  the  pelvis 
at  the  upper  part  of  the  great  sciatic  notch. 

6.  Nerve  of  the  pyrcmUdalis, — This  is  a  small  nerve,  easily  found, 
supplying  the  pyramidalis  muscle. 

7.  Nerous  gluteus  inferior, — Sometimes  called  the  small  sciatic 
nerve.  It  leaves  the  pelvis  by  the  notch,  passing  out  under  the  pyra- 
midalis muscle  along  with  the  great  sciatic  nerve,  and  soon  divides  into 
two  sets  of  branches — ^muscular  and  cutaneous.  The  muscular  branches 
proceed  exdnsively  to  the  gluteus  maximus ;  the  cutaneous  may  be 
traced  to  the  scrotum,  to  the  back  of  the  haundies  and  thigh,  and  to  the 
leg.  A  large  branch  it  sends  to  the  scrotum  is  called  nervus  pudeu" 
dalis  Umgus.  The  terminating  branches  in  the  popliteal  space  are — 
one  whidi  continues  on  the  surface ;  another,  which,  passing  through 
the  aponeurosis,  reaches  the  short  saphena  vein,  and  anastomoses  with 
the  external  saphenus  nerve. 

8.  Nerves  of  the  quadrcttus  femoris  and  gemelli  muscles, — The 
gemellus  superior  has  a  special  nerve  sent  to  it;  the  gemellus  inferior 
is  supplied  by  a  branch  from  the  nerve  which  proceeds  to  the  quadratus 
femoris.  This  latter  nerve,  besides  its  muscular  branches,  transmits 
filaments  to  the  tuberosity  of  the  ischium,  and  to  the  fibrous  capsule  of 
the  joint. 

TERMINATINQ  BRANCH  OF  THE   SACRAL  PLEXUS. 

The  great  sciatic  nerve  is,  in  fact,  the  termination  of  the  sacral 
plexus.  It  is  the  thickest  and  longest  of  all  the  nerves  of  the  body, 
and  terminates  the  plexus  of  the  same  name,  all  the  roots  of  whidi 
contribute  to  form  it.  It  descends  at  first  before  the  pyriformis 
muscle,  gives  it  some  filaments,  issues  from  the  pelvis,  between  it  and 
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Ihe  gcmelliH  sujicrior,  b?- 
the  sciatic  notch,  umI  mtm 
b«tm«n  the  gnat  tm^ 
chnntn-andtbetabFricclin. 
It  IhcQ  descHtda  a  littJp 
obliquely  ODtwards  along 
the  pMterior  part  of  the 
thi$;h.  13  far  ai  Ihe  hun, 
where  it  diridea  into  two 
principal  trnnka,  of  vhkfa 
one  l>  the  eitemal,  the 
other  fhe  internal  paplit«a 

timn  dialinct  trotn  the 
upper  part  of  the  limb. 


mrlti  miiBcIes,  the  tendoD 
of  the  obturator  intemaa, 
the  qnadratus  feraoris  and 
abductor  tni^na. 

Ita  potlerior  side  b 
covertd  above  by  Ibe  glu- 
ten* minimus,  inferiarl; 
by  the  long  portion  of  tile 
bicepi  fleior,  and  a  little 
by  the  aemi-teDdinosiis. 
LodtJy,  altogether  inlerior- 
ly,  it  b  placed  in  the  ham 
in  (he  midaC  of  fnt,  under 


id  dliUllnthin  of  Ibe 
and  lnfS!i>  gla\e2 


liwlwd  bj  ttiF  BiDdenL 
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giT«  offioms  twigi  Is  the  gemelH,  abturator  intcrnus,  iind  quadratU" 

miucltt,      Tha  glutem   maiimii*,   »l3o,   geOfrallj  receivei   KTera), 

udIhi  wh«a  tlia  twi^  o{  the  ioferior  gluleal  nerve  are  very  large, 

ia  which  cue  the  KJatic  oerrc  aends  ddqc 

ta  it.     Two  or  three  twiga  go  to  the  long 

portion  of  the  bicepe  nmacle ;  one  of  them 

:kccompiiDJ«   it  aa  far  u   the  knee,   and 

»on«tiniea  becomes  cutaneous;  another  is 

destined  for  a  short  portion  ef  the  same 

muscle.     The  last  twigs  are  eipanded  in 

the    aemi-tendinosus,    semi-membianosus, 

and   uhluctor  magnus   muscles.      Among 

these  twigs  there  are  many  wh''"''  ••'"■"d 

as  far  u  the  skin,  in  which  thej 

whether  on  the  thigh  or  on  the  leg. 


(iVBrom  peranem.) 

The  penmeiU  nerve,  which  i>  imaller 
than  the  tibial,  descends  obliquely  ootwanda 
along  the  inferior  eitremjty  of  the  bicepe 
muscle,  behind  the  outer  condjla  of  the 
femur  and  the  tendon  of  the  corresponding 
head  of  the  gastrocnemius  i  then,  bendiog 
a  little  forwards  and  inwwds,  passes  be- 
tween the  upper  part  of  the  nbula  and 
the  peroneus  lot^u  mojcle,  ami  there 
divides  into  two  branches,  the  moaenlo- 
Culineoua  and  the  anterior  tibial. 

At  iti  origin,  and  »metilnes  eren  a  Ultle 


and  the  inferior  eilremity  of  the  biceps, 
gJTes  some  ramifiaitioiis  to  the  Utter 
muscle,  and  then  eipands  upon  the  fore  aud 
oiit<r  part  of  the  knee-joint  and  the  upper 
articulation  of  the  tifam  and  fibula.  Before 
arriTing  at  the  condyles  of  the  femur  it 
gives  olf  another  twig  of  remarkable  size 
(peroneo-«utaiieons),  which  senda  a  great 

•  Fig.  SIt.-ShowIng  the  lennliialliis  branches  of  the 
frcat  sdattc,  uausLlj  called  ihe  niwlar  or  peroneal,    [n 
aonKtlmes  caU«i  Iba  eiumil  papUUa].~i    snUiior  Ubi>i  ui 
a.  IIS  paHSge  along  vllta  the  srlcrj  bentMh  Ibe  smerlor  snu 
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number  of  filaments  to  the  outer  head  of  the  gastrocnemiiis,  orer 
which  it  descends,  keeps  along  the  oater  and  hwck  part  of  the  leg, 
beneath  the  aponeurosis,  and  separates  into  many  other  filaments, 
which  lose  themselves  in  the  integuments;  one  of  them,  howerer, 
which  is  larger  than  the  others,  and  frequently  arises  sepcvately, 
unites  at  the  outer  edge  of  the  tendo  Achillis  with  a  twig  of  the 
tibial  nerve,  to  form  the  external  saphenus  nerve. 

Musculo-cutaneoua  branch  (nermu  peroneus  extemaa). — It  descends 
at  first  a  little  obliquely  inwards  and  forwards,  between  the  peronens 
longus  and  the  extensor  communis  digitorum  pedis,  then  between  the 
latter  and  the  peroneus  tertius. 

Towards  the  middle  of  the  leg  this  nerve  becomes  more  snperfictaU 
and  is  situated  under  the  aponeurosis,  behind  which  it  creeps  for  some 
time.  It  perforates  it  about  two^tiiirds  down,  sends  outwards  some 
filaments  into  the  integuments  which  cover  the  lower  extremity  of  the 
fibula,  and  divides  into  two  twigs,  which  direct  themselves  super- 
ficially over  the  back  of  the  foot,  diverging  from  each  other,  the 
internal  one  being  the  larger. 

Internal  and  superficial  ttcig  of  the  hack  of  the  foot, ^It  directs 
itself  inwards,  and  gives  at  first  several  filamentr  to  the  integuments 
which  communicate  with  those  of  the  internal  saphenus  nerve. 
When  it  has  arrived  at  the  foot,  it  bifiircates,  and  produces  two 
divergent  secondary  twigs.  The  inner  follows  the  corresponding  edge 
of  the  foot,  furnishes  several  filaments  to  the  cellular  tissue,  ue  in- 
teguments, and  the  muscles  of  the  great  toe,  and  runs  along  the  first 
metatarsal  bone  and  great  toe,  reaching  almost  to  its  extremity.  Tlie 
outer  runs  between  the  first  two  metatarsal  bones,  and  sends  its 
ramifications  over  the  upper  and  outer  part  of  the  second. 

External  and  superficial  twig  of  the  back  of  the  foot. — It  mns 
along  the  middle  part  of  the  upper  surface  of  the  foot,  between  the 
tendons  of  the  extensor  muscles  of  the  toes  and  the  int^ments,  after 
sending  some  filaments  over  the  outer  malleolus.  Towards  the  pos- 
terior extremity  of  the  metatarsus  it  separates  into  three  secondary 
twigs.  The  inner  is  prolonged  between  the  second  and  third  meta- 
tarsal bones,  and  spreads  its  divisions  over  the  outer  side  of  the 
second  toe  and  the  inner  side  of  the  third.  The  middle  ttcig,  passing 
between  the  third  and  fourth  metatarsal  bones,  is  distributed  in  the 
same  manner  to  the  third  and  fourth  toes.  Lastly,  the  outer  runs  in 
the  interval  between  the  fourth  and  fiflh  metatarsal  bones,  and  loses 
itself  on  tlie  corresponding  toes.  Frequently  this  twig  is  replaced  by 
one  of  the  twigs  of  the  outer  saphenus  nerve,  but  it  always,  at  least, 
communicates  with  it. 

Anterior  tibial  branch  (Nervus  tibialis  anterior), — It  traverses 
the  upper  extremity  of  the  peroneus  longus  and  extensor  digitorum 
communis,  descends  at  first  obliquely  inwards  between  the  fibula  and 
these  two  muscles,  gives  them  several  filaments,  then  directs  itself 
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paniog  under  the  iniiuUr  ligament  of  the  taniw,  tlong  with  the 
tendon  of  the  eitenior  potlicu  mmcle,  Ihii  nerve  leparst^a  on  the 
back  of  the  foot  into  two  twigi,  on  loner  ind  mn  outer,  both  deeply 
■eated. 

The  lu^est  of  the  twigi  of  thii  nerre,  before  its  diriiiion,  uiKt 
near  Ita  origin.  It  (nTerie>  horiiontBllT  the  upper  extremity  of  the 
eitenior  communie  digitorum,  *od  dividea  into  eereisl  filamenta,  th* 
inferior  of  which  art  diitritrated  to  that  muscle  ud  to  the  tilnaUi 
sntjciu,  while  the  nppcr  isoend  under  the  origin  of  the  latter,  and 
loae  tlienieelTee  aroond  the  kuee-joiut.  U  alao  Miids  lower  dowD  * 
conaidenble  twig  to  the  eilenior  digitorum  cununnnia,  *nd  two  or 
three  otfaen  to  the  eit«a£or  propriue  pollicii  aud  libialia  aoticui. 

Internal  and  deep  Ivig  of  tlu  back  0/  Ae  fool.— It  nuu  aJong  the 
inner  edge  of  the  eiteneor  oteTie  digitorum  pcdia,  to  which  it  givei 
some  filamenta,  paue*  under  the  portion  of  It  deitined  (or  the  (treat 
toe,  ptacee  ilaelf  between  the  firat  two  melaUnal 
bonea,  lendi  ramificaUona  to  the  fuit  donal  interoa-  ^'  *>*-* 

eeoua  rauicle  and  to  the  iutegumciits,  and  at  length 
diTidea  mlo  two  filamenta,  whkh  apread  out,  the  one 
on  the  outer  aide  of  the  fint  toe,  the  other  on  Che 
inner  aide  of  the  Kcond,  iwmmnnkating  with  the 
Hipei&dal  filament*  already  indicated. 

External  and  deep  taig  0/  tie  back  of  tite  foot.— 
It  paaaei  outwaida  and  forwaida  under  the  posterior 
part  of  the   eitensor  brevii  digitorum,  and    then 


DTTERKAL, 

The  tibial  nerve  ii  larger  than  the  preceding,  and 


It  to  be  the  true  ooutinutttion  of  the 
It  deecendi  at  lint  nearly  vertically  ii 
along  the  outer  edge    of   the 
mueule,   between   the  crura!    apooeuiuau   ana   in* 
poplitral  veaiela,  from  which  it  ie  commonly  lepa- 
TBted  hy  much  adipose  tisBue.   Then  entering  lietween 
the  two  heada  of  the  gartmcnemiDi,  it  paseet  behind 

•Fig,*: 


Kile  of  them 

ranoodlng  to  tbe  arteilet.  t,  *  porilui 

teen  ta  flg.  ut,  on  Uw  oat 
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the  knee-joint  and  the  poplitens  masde,  then  between  the  latter  sod 
the  upper  extremity  of  the  aoleos ;  it  there  passes  through  the  ardied 
aperture  which  that  muscle  presents.  It  then  descends  along  the  leg, 
between  the  soleus  muscle,  which  is  behind  it,  and  the  tibialis  posticus 
and  flexor  longus  digitorum,  which  are  in  front  of,  and  extemallj 
to  the  posterior  tibial  artery,  with  which  it  is  closely  connected. 
Towards  the  lower  port  of  the  leg  it  becomes  superficial,  places  itself 
on  the  inner  side  of  the  tendo  Achillis,  dires  under  the  arch  of  tlie 
calcaneum,  above  the  origin  of  the  abductor  pollids,  and  divides  into 
two  branches,  one  of  which  is  the  internal,  the  other  the  external, 
plantar  nerve. 

External  saphenai  branch  {Commimieans  tibhi). — Arises  from  the 
tibial  nerve,  about  an  indi  iJ>ove  the  corresponding  condyle  of  the 
femur,  descends  with  the  external  saphena  vein  along  the  bock  part 
of  the  leg,  in  the  interval  which  separates  the  two  heads  of  the 
gastrocnemius  muscle  above.  It  then  places  itself  behind  their  txnioiiy 
gains  the  outer  side  of  the  tendo  Achillis,  sends  several  filaments  to 
the  integuments,  and  joins  a  branch  of  the  peroneal  nerve.  There 
results  a  rather  large  trunk,  the  external  saphenus  nerve,  which 
descends  on  the  outer  side  of  the  leg,  behind  the  peroneus  longus,  and 
under  the  aponeur(wis.  There  then  proceed  from  it  a  great  number 
of  filaments,  which  almost  all  enter  beneath  the  tendo  Achillis,  and 
are  spread  out  to  a  distance  upon  the  sheath  which  is  anterior  to  it. 
It  then  winds  behind  the  outer  malleolus,  gains  the  outer  and  upper 
extremity  of  the  foot,  reaches  the  posterior  extremity  of  the  fifth 
metatarsal  bone,  and  there  divides  into  two  secondary  twigs,  afler 
sending  several  filaments  to  the  abductor  minimi  digiti  and  the  surronnd- 
ing  cellular  tissue.  Of  these  two  twigs,  the  inner,  which  is  above  the 
extensor  brevis  digitorum,  follows  the  fourth  metataml  bone,  and 
loses  itself  on  the  corresponding  sides  of  the  last  two  toes ;  while  the 
outer  runs  along  the  outer  ed^  of  the  foot  and  little  toe,  and  dis- 
tributes a  certain  number  of  filaments.  In  the  hollow  of  the  ham 
itself,  the  tibial  nerve  sends  one  or  two  distinct  twigs  to  the  upper 
part  of  each  head  of  the  gastrocnemius  muscle.  It  gives  ofi*  another, 
which  divides  in  the  soleus  muscle  after  a  considerable  course.  It 
also  fhnushes  some  to  the  popliteus  and  plantaris  muscles,  and  to  the 
knee-joint;  while  a  last  twie  winds  under  the  lower  edge  of  the 
popliteus  muscle,  sends  oflf  a  long  filament,  which  follows  the  oonrae 
of  the  posterior  tibial  artery,  gives  some  otiien  to  the  tibialis  posticos 
muscle,  passes  through  the  superior  aperture  of  the  interosseons 
ligament,  and  is  expanded  in  the  upper  part  of  the  anterior  muscles 
of  the  leg,  anastomosing  with  the  filaments  of  the  anterior  tibial 
nerve. 

After  passing  through  the  arch  of  the  soleus  muscle,  the  tibial 
nerve  furnishes  sevenu  long  and  slender  filaments,  which  descend 
sround  the  posterior  tibial  artery,  and  anastomose  frequently  with 
each  other.    They  there  lose  themselves  in  the  lower  part  of  the 
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»Uus  and  a(  the  mnidei  whicb  oaxfj  the  poalcrior  md  de«p  n^oo 
of  the  leg.  Fartlier  down  ire  detached  lome  GlameDta  vbidi  go  to 
the  int^iinieDti ;  but  towvdi  the  inner  miLcolm  thsn  uiis  mother, 
which,  unitiag  with  one  of  the  preceding,  goet  to  the  int^iiniBili  ot 
the>aleorth«ro(tt. 

The  inl<rna(  plantar  atnt  ii  thicker  than  the  outer,  vhicb  fbim 
■n  acale  angle  with  it  it  iu  lepaniliini ;  it  proceeda  directly  and 
boriiontallj  forwanli  above  the  ibdnctor  poUicB,  beaide  the  tendon 
of  the  fleior  longui  pollicii,  to  the  poiterior  eitremitj'  ol  the  first 
metataml  bone,  and  in  ita  pauige  girei  ramiticationt  to  the  abductor 
pollicifl,  flexor  brevia  digitomm,  and  occeuonui  mtuclea.  But 
there  it  uparato  in  a  TsriBble  manner  into  fonr  twigi,  which  majr 
be  deiignated  by  their  cumeriod  oamea,  coontii^  from  within  out- 
warde.  The  fint,  which  is  smaller  than  the  othera,  followi  the 
Inferior  sarftce  of  the  fleior  brevii  poUloB,  which  receires  ume  tila- 
ments  from  it,  proceeds  along  the  lower  and  inner  port  of  the  great 
toe,  and  loses  itself  upon  it,  sending  some  filamenla  npwarda.  The 
second,  which  ia  directed  horiiontallf  forwards,  between  the  lirat  two 
metAtarial  bona,  at  flrat  aboTe  and  then  below  the  flexor  bi«Tii 
digitorum,  which  receirea  sereTal  fllamcnta 
from    it,   ai   doa   also    the  flnt   lombricalii  Fig.  iti.' 

muscle,  separata  opposite  the  flrst  metatarao- 
phalimg«al  artici^tian,  into  two  atconduy 
twigs,  one  of  which  ia  diatributed  on  the  outer 
side  of  the  lint  toe,  while  the  other  ia  spread 
out  on  the  inner  aide  of  the  aecond,  Bending 
upwards  aome  fllanienl*  which  anaatomose 
with  those  of  the  internal  and  deep  nerre  of 
the  tnck  of  the  foot,  and  which  themaelrea 
ana8t«mose  by  arches  in  the  pulp  of  the  toes. 
The  thiid,  which  ia  plactd  between  the  letond 
and  third  mctaCorsal  bones,  rirei  fllamenta  to 
the  BCGOnd  lumbrioilta  muscle,  and  ia  distrl- 
bnted  between  the  second  and  third  toes,  pre- 
cisely in  the  same  manner  as  the  preceding 
twig,  l^tly,  the  fourth  adrances  between 
the  third  and  fourth  metatanal  bones,  and  ia 
liistributfid  to  the  corresponding  toea. 

The  «ii«rBiJ/iian(arnerTe  proceeds  obliquely 
forwaidt  and  outwards,  between  the  Beior  breris  digitorum  and 
accesBoHua  muacles,  to  which  It  gives  Blamenta,  in  the  grooTc  aituated 
near  the  ]>ne  tuberoaity  of  the  oUcaneum.  Arriced  at  the  jiosterior 
eitremity  of  the  fifth  metatanal  bone.  It  diTidea  into  two  braochei,  a 
superfida]  aud  deep.  Before  this  it  generally  sends  a  pretty  large  twig 
to  the  abductor  minimi  digiti.     The  auperticial  blanch  advances  under 

*  Fig.  n.i.~DlacnBi  to 
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the  outer  edge  of  the  foot,  and  divides  into  two  twiga ;  an  onter,  wfaidi 
gives  a  filament  to  the  flexor  minimi  digiti,  and  loses  itself  on  the 
corresponding  edge  of  the  little  toe ;  and  an  inner,  which  directs  itself 
between  the  last  two  metatarsal  bones,  gives  a  filament  to  the  fboxth 
lumbricalis,  commanicates  with  the  preceding  twig,  and  subdivides  oa 
the  contiguoos  sides  of  the  fourth  and  fifth  toes. 

The  deep  branch  at  ita  commencement  furnishes  a  filament  to  the 
flexor  brevis  minimi  digiti,  and  ascends  inwards  and  forwards  between 
the  interossei  muscles  and  adductor  pollids  pedis,  fonning  a  kind  of 
arch,  the  posterior  side  of  which  does  not  give  off  filaments,  while  the 
anterior  sends  some  to  the  interossei  and  transversus  pedis. 


CRANIAL,  OB  ENCEFHALIG  NERVES. 

These  nerves  pass  through  the  foramina  at  the  base  of  the  cranium, 
generally  admitted  to  correspond  to  the  foramina  intervertebralia. 

The  Olfactobt  Nerves  are  prismatic  in  form,  and  situated  on 
the  inferior  surfitce  of  the  anterior  lobes  of  the  bnin.  Theygradnally 
approach  each  other,  and  form  on  the  cribriform  plate  of  the  ethmoM 
a  bulb  (olfactory  bulb)  which  is  much  more  developed  in  some  of  the 
vertebrata,  and  is  termed  the  olfactory  lobe. 

It  arises  by  three  roots,  the  external  and  internal  being  compoeed 
of  white  nervous  matter,  the  middle  of  grey.  The  external  is  the 
longest;  is  directed  outwards  and  backwards,  concealed  partly  by  the 
fissure  of  Sylvius,  and  can  be  traced  into  the  middle  lobe  of  the  brain. 
The  internal  is  shorter  but  broader;  it  appears  to  arise  from  the  sub- 
stantia perforata.  The  middle  grey  root  is  situated  between  the  two 
others,  and  arises  from  the  anterior  lobe.  Its  branches  proceed  from 
the  inferior  surfiioe  of  the  bulb,  and  pass  through  the  foramina  in  the 
cribriform  plate  of  the  ethmoid  bone,  and  are  divided  into  internal, 
external,  and  middle.  The  internal  are  softer  and  spread  out  on  the 
septum.  The  external  are  of  a  whiter  appearance,  and  are  distributed 
to  the  membrane  lining  the  two  upper  turbinated  bones.  The  middk 
lose  themselves  in  the  membrane  that  lines  the  vault  when  they  readi 
the  nasal  fosse. 

The  olfiu:tory  nerves,  as  far  as  the  bulbs,  resemble  rather  prolonga- 
tions of  the  brain  than  nerves ;  and  this  seems  to  have  been  Mr.  Hun- 
ter's opinion. 

Second  Pair. — The  Optic  Nerves  are  said  to  arise  by  two  roota ; 
they  arise  chiefly  fVom  the  nates  of  the  corpora  quadrigemina ;  which 
part  is  the  chief  seat  of  vision,  as  proved  by  modem  physiological 
experiments;  the  nerve,  however,  aldiough  arising  from  the  nates, 
turns  over  the  outer  edge  of  the  optic  thalamus  and  joins  itself  closely 
to  the  corpus  goiiculatum  externum,  which  is  termed  its  other  origin. 
Before  they  reach  the  crura  cerebri  they  are  flattened,  but  when  they 
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get  beyond  it  they  become  roimded.  They  unite  at  the  fore  part  of 
the  s(UU  turcica  and  form  the  optic  oommiBsore,  which  is  manifestly 
connected  posteriorly  with  the  tober  cinereom.  It  rests  on  the  olivary 
process  of  the  sphenoid  bone.  The  optic  nerves  separate  again  and 
pass  throngh  the  optic  foramina  with  the  ophthalmic  arteries,  which 
are  situatd  externally  to  the  nerves*  Ultimately  they  pierce  the 
tonlcsB  sclerotica  and  choroidea,  ts  be  connected  with,  or  perhaps  to 
expand,  into  the  retina. 

The  tractya  nervorum  optioorum  (the  portions  of  these  nerves  be- 
tween the  cerebral  attachments  and  the  commissore)  look  more  like  pro- 
longations of  the  brain  than  nerves.  In  the  commissure  many  nervous 
lilimients  decussate,  but  others,  more  especially  those  on  the  external 
sides  of  the  commissure,  proceed  onwards  without  decussation. 

As  the  nerve  enters  the  orbit  it  receives  a  firm  fibrous  sheath  from 
the  dura  mater;  this  accompanies  the  nerve  to  the  sclerotic.  As 
happens  in  most  of  the  other  nerves,  the  dura  mater  divides  at  the 

re  foramen  into  two  lajers ;  one  uniting  itself  to  the  periosteum  of 
orbit ;  the  other  forming  the  investing  sheath  of  the  nerve. 

An  artery  pierces  the  nerve  as  it  is  about  to  enter  the  sclerotic,  and 
passes  with  it  into  the  interior  of  the  eyeball.  It  is  the  art,  centraliB 
retincB,  whose  branches  are  distributed  to  the  tunica  vasculosa  retinse. 

As  the  optic  nerve  is  passing  through  the  rounded  opening  in  the 
sclerotic,  by  which  it  is  admitt^  into  the  interior  of  the  eyeball,  the 
nerve  is  contracted  considerably  in  size,  but  it  passes  as  one.  Through 
the  choroid,  on  the  other  hand,  it  passes  by  a  number  of  small  open- 
ings, each  admitting  a  nervous  filament. 

The  arrangement  of  the  optic  nerve  whilst  endosed  in  the  sheath  by 
the  dura  mater  is  peculiar.  The  sheath  is  canaliculated ;  each  of  the 
small  canals  composing  it  communicate  frequently  with  each  other, 
and  by  these  opedngs  nervous  filaments  pass,  giving  rise  to  an  appear- 
ance of  numerous  anastomoses  and  interchanges  of  nervous  filaments^ 
This  arrangement  led  the  celebrated  Bichat  into  an  erroneous  opinion 
respecting  the  discontinuity  of  nervous  filaments. 

The  nerves  just  described  have  been  always  considered  as  nerves  of 
special  sensation,  whose  functions  are  largely  connected  with  intelli- 
gence. To  these  have  naturally  been  added  the  seventh  pair,  or  rather 
the  auditory  portion  of  that  pair,  the  portio  mollis.  But  although 
this  be  a  correct  view  in  some  respects,  there  is  a  difficulty  in  respect 
of  the  portio  mollis,  which  in  its  structure  and  in  the  arrangement  of 
its  fibres  resembles  merely  the  common  nerves  of  the  body. 

Taste,  moreover,  is  as  special  a  sensation  as  sight  or  hearing;  yet 
this  function  is  performed  by  a  branch  of  the  fifth  pair,  a  nerve  which 
may  be  looked  on  as  the  type  of  the  spinal  nerves.  I  shall  proceed, 
therefore,  with  the  cranial  nerves,  in  their  numerical  order. 

The  Third  Paib  of  encephalic  nerves  is  evidently  a  nerve  of  motion ; 
but  sensitive  fibres  may  be  wrapped  up  in  it  alons  with  the  motorv. 
These  nerves,  also  called  motores  oculi,  arise  6om  the  inner  side  of 
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the  cmn  cerebri,  near  the  pons  of  Verolitu.  Traced  into  the  nenroos 
centres  they  seem  to  Mmmenoe  in  the  grey  substance  of  the  eras 
cerebri,  the  snperior  fibres  of  the  cms,  and  into  the  motor  branch  or 
anterior  fnrramids  of  the  medulla  oblongata. 

When  formed  they  present  a  remarkable  twistine;  pass  forwaxd 
between  the  superior  cerebellar  and  posterior  oerebnu  arteries;  pierce 
the  dura  mater  in  front  of  the  posterior  clinoid  process ;  pass  aloi^ 
the  outer  wall  of  the  cavernous  sinus,  into  which,  however,  they  do 
not  enter;  divide  into  two  branches,  which  ento-  the  orbit  by  th« 
sphenoidal  fissure  between  the  two  origins  of  the  rectus  externos 
muscle. 

1.  The  superior  branch  ascends,  and  supplies  with  branches  the 
levator  polpebne  superioris  and  rectus  oculi  superior. 

2.  The  inferior  branch  gives  branches  to  the  rectus  inferior,  the 
rectus  intemus,  and  the  inferior  oblique ;  from  this  branch  a  short  and 
comparatively  thick  branch  proceeds  to  the  lenticular  ganglion,  fonn> 
ing  ita  inferior  root  or  connecting  central  filament.  The  ganglion  has 
another  root,  of  which  I  shall  speak  presently. 

In  passing  over  the  cavernous  sinus  it  receives  one  or  two  filaments 
from  the  cavernous  plexus  and  one  from  the  ophthalmic,  a  brandi  of 
the  fifth. 

Fourth  Pair,  also  called  Pathetic  and  Troghlearis,  frx>m  its 
supplying  the  inferior  oblique  or  trochlearis  muscle.  It  is  the 
smallest  of  the  so-caUed  cerebral  nerves.  Its  apparent  commencement 
may  very  readily  be  seen  upon  the  upper  surface  of  the  valve  of 
Vienssens;  but  it  may  also  be  traced  to  the  corpora  quadrigemins 
(testes).  In  its  lengthened  course  forwards  towards  the  orbit  it  passes 
around  the  cms  cerebri,  is  enclosed  within  the  outer  wall  of  the 
cavernous  sinus,  and  finally  enters  the  orbit  by  the  sj^enoidal  fissure. 
It  is  placed  at  first  beneath  the  third,  but  becomes  afterwards  the 
highest  of  the  nerves  entering  the  orbit. 

1.  Whilst  passing  through  the  wall  of  the  sinus  the  fourth  gives  off 
a  recurrent  branch ;  this  is  distributed  to  the  lining  membrane  of  the 
lateral  sinus. 

2.  Some  filaments  of  communication  to  the  ophthalmic  nerve. 

3.  A  branch  to  the  lachrymal.  Its  sympathies,  therefore,  are 
mtensive. 

The  nerve  itself  is  ultimately  distributed  to  the  trochlearis  muscle. 

Fifth  Pair— Trifacial  :  closely  resembling  the  spinal  nerves  in 
its  mode  of  origin  by  double  roots  (the  posterior  being  provided  with  a 
ganglion),  motor  and  sentient,  it  yet  differs  frx>m  them  in  some  import 
tant  points. 

Cerebral  termttuUkm  or  origin, — ^Thereis  a  tract  of  yellowish-white 
matter  in  front  of  the  floor  of  the  fourth  ventricle,  behind  the  cms 
oerebelli.  This  spot  maybe  traced  downwards  by  two  fiisdculi,  pladns 
it  in  relation  with  the  anterior  and  posterior  columns  of  the  spinu 
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From  this  tract  come  the  roots  of  the  6fUi  pair  by  two  distinct 
bandies  of  fibres,  issuing  from  the  encephalon  upon  the  anterior  part 
of  the  crus  cerebelli  a  ponte.  At  this  point  they  form  two  distinct 
bundles,  one  much  larger  than  the  other.  The  filaments  composing 
them  may  be  seventy  or  eighty  in  number.  Passing  over  the  anterior 
border  of  the  pars  petrosa,  they  are  covered  by  a  fibrous  bridge  of  dura 
mater;  immediately  thereafter  the  larger  bundle  of  filaments  enters  the 
Casserian  or  semi-lunar  ganglion ;  the  smaller,  or  what  may  be  called 
the  anterior,  as  corresponding  to  the  anterior  roots  of  the  spinal 
nerves,  passes  beyond  the  ganglion  without  entering  it.  In  this  situa- 
tion the  larger  or  posterior  root  and  the  ganglion  conceal  the  motor 
or  anterior  root. 

They  now  proceed  t^Mzether  through  the  foramen  ovale  of  the 
sphenoid  bone:  the  mass  or  nervous  filaments  coming  from  the  Casserian 
ganglion  subdivides  into  three  great  divisions,  called,  1,  the  oph- 
thalmic; 2,  the  superior  maxillary ;  8,  the  inferior  maxillary.  The 
motor  part  of  the  nerve,  already  described  as  passing  beyond  the 
ganglion  without  entering  into  its  composition,  joins  the  third  division 
of  the  fifth. 

1.  The  Ophthalmic  Nebve,  the  first  division  of  the  trifiudal,  is  a 
short  trunk.  Its  destination  is  chiefiy  the  parts  within  the  orbit.  As 
it  passes  forwards  through  the  outer  wall  of  the  cavernous  sinus, 
enclosed  by  a  fibrous  sheath  and  situated  externally  to  the  other  nerves, 
it  subdivides  into  three  branches,  namely,  1,  the  frontal;  2,  the 
lachrymal ;  3,  the  nasal.  Prior  to  this  division  the  nerve  receives 
some  twigs  from  the  carotid  plexus  of  the  sympathetic,  and  transmits 
a  recurrent  branch  towards  the  tentorium. 

1.  The  frontal  branch  of  the  ophthalmic  is  the  first  part  seen  on 
removing  the  vault  of  the  orbit.  It  rests  on  the  levator  palpebrse 
superioris  muscle.  After  dividing  into  two  branches,  the  larger  leaves 
the  orbit  by  the  supra-orbitar  notch  or  foramen,  to  be  distributed  to 
the  integuments  of  the  forehead ;  it  no  doubt  also  sends  branches  to 
the  muscles  and  other  soft  parts.  This  branch  is  sometimes  called  the 
external  frontal. 

The  mtemal  frontal  nerve,  also  called  supra-trochlearis,  a  branch  of 
the  ophthalmic,  runs  towards  the  cartilaginous  pully  of  the  obliquus 
superior  oculi,  and  issues  from  the  orbit  between  the  pully  and  the 
supra-orbitar  foramen,  ascends  beneath  the  corrugator  supercilii  to  be 
distributed  to  the  soft  parts  around,  nearly  as  far  as  the  top  of  the 
head. 

In  this  course  it  furnishes  several  twigs :  one  joins  the  lachrymal ; 
several  are  distributed  to  the  upper  eyelid ;  some  to  the  anterior 
sur&ce  of  the  corrugator  and  frontalis  muscles ;  and  a  fine  filament  to 
the  frontal  sinus. 

2.  The  lachrymal  branch  of  the  ophthalmic  is  the  smallest  of  its 
branches.    After  entering  the  orbit  it  proceeds  along  its  outer  wall, 
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between  the  periosteiim  and  the  rectus  externum,  as  fiur  as  the  lachry- 
mal gland  and  upper  eyelid.  In  this  course  it  gives  off  a  posterior  or 
apKeno-TnaxilUxry  filament,  anastomosing  with  a  branch  of  the  superior 
maxillary ;  also  a  malar  fihunent,  which,  entering  a  canal  in  the  malar 
bone,  passes  through  it,  emerges  on  the  cheek,  oonmiunicating  with  the 
facial  nenre.  Occasionally  these  filaments  traTerse  the  lachrymal 
gland  before  leaving  the  orbit. 

To  the  gland  itself  the  lachrymal  nerve  furnishes  three  or  fotur 
filaments,  which  are  partlv  distributed  to  its  tissue,  partly  to  the 
tunica  conjunctiva  oculi.  Lastly,  the  nerve  terminates  by  sending  a 
great  number  of  filaments  to  the  upper  eyelid.  It  is  to  the  laehiymal 
nerve  that  the  fourth  pair  trsnsmits  a  filament. 

3.  The  naacU  nerve, — This  branch  of  the  ophthalmic,  which  fine- 
quently  receives  a  branch  from  the  superior  cervical  ganglion,  pene- 
trates into  tlie  orbit  to  the  inner  side  of  the  third  pair  and  above  the 
sixth.  It  is  smaller  than  the  frontal,  but  lai^^er  than  the  lachrymAl. 
Ascending  between  the  optic  nerve  and  the  rectus  superior,  it  soon  gains 
the  inner  wall  of  the  orbit,  under  the  trochlearis  muscle,  and  here  it 
subdivides  into  two  secondary  twigs :  but  prior  to  this  the  nerve  haa 
generally  received  a  branch  from  ^e  sympathetic,  and  always  sends  a 
long  filament  to  the  ophthalmic  gangUon,  together  with  two  or  three 
ciliary  jUamenU^  to  be  distributed  to  the  ball  of  the  eye. 

The  two  twigs  or  branches  which  terminate  the  nerve  are  called, 
1,  the  nervus  nasalis,  or  internal  nasal ;  2,  nervus  infra-trochleaiiay 
or  external  nasal. 

1.  The  internal  natal,  accompanied  by  a  small  artery,  enters  the 
anterior  internal  orbitar  foramen,  pssses  through  the  osseous  canal  to 
which  the  foramen  leads,  and  enters  the  cranium,  dose  to  the  side  of 
the  crista  galli.  Here  it  enters  a  small  fissure  at  the  anterior  part  of 
the  ethmoidal  groove,  thus  reaches  the  vault  of  the  nasal  fossse,  and 
terminates  by  subdividing  into  two  filaments,  of  which  one  descends 
upon  the  pituitary  membrane,  opposite  the  edge  of  the  septum;  a 
filament  of  this  leaves  the  nostrils,  between  the  ossa  nasi  and  lateral 
cartilages  of  the  nose,  to  be  finally  distributed  to  the  integuments  of 
the  lobe  of  the  nose.  The  other  branch  of  the  nasal  nerve  enters  a 
bony  canal  behind  the  nasal  bone,  or  on  the  nasal  spine  ;  it  ultimately 
passes  through  one  of  the  small  apertures  observed  on  these  bones,  to 
be  distributMl  to  the  integuments. 

2.  The  external  nasal  branch  of  the  proper  nasal  nerve  proceeds  in 
the  direction  of  the  orinnal  trunk,  along  tiie  inner  wall  of  tiie  orbit, 
and,  on  arriving  behind  the  cartilaginous  pully  of  the  obliquus  superior, 
anastomoses  with  a  filament  of  the  internal  frontal  nerve,  issuing  finally 
from  the  orbit,  to  be  distributed  to  all  the  sofl  parts  around. 

It  is  a  remarkable  feature  in  the  histoiy  of  the  fifth  pair  of  cerebral 
nenres,  that,  in  addition  to  having  the  Casserian  ganglion  upon  that 
division  of  the  nerve  corresponding  to  the  posterior  roots  of  the  spinal 
nerves,  it  should  also  be  in  the  most  intimate  relation  with  other  ganglia, 
^^'»e  functions  are  altogether  unknown.    These  ganglia,  l^  some 
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(Cloqaet  and  others)  arranged  with  the  s^pathetic  aTsteni  of  nerres, 
are — 1,  the  ophthalmic;  2,  the  ganglion  of  Meckel;  3,  the  submaxillary, 
I  shall  here  describe  the  ciliary  or  ophthalmic  as  being  eiridently  a 
portion  of  the  system  of  the  ophthalmic  nerres. 

1.  The  OPHTHALino  Ganglion. — Disaectkm.— The  ophthalmic 
ganglion  may  be  reached  in  a  rnriety  of  ways — 1st,  by  a  little  tact 
and  care  it  may  be  at  once  detected  close  to  the  external  side  of  the 
optic  nenre,  a  few  lines  .in  front  of  the  optic  foramen,  where  it  lies 
embedded  in  fat,  between  the  rectos  extemus  and  the  optic  nerve ;  or, 
2d,  the  branch  from  the  third  may  be  traced  to  It ;  or,  3d,  the  branch 
from  the  nasal  may  be  traced  to  it ;  4th,  any  of  the  ciliary  nerves 
arising  horn  it,  by  being  followed  backwards,  will  lead  directly  to  the 
ganglion. 

The  ophthalmic  ganglion  is  also  called  ciliary  and  lenticnlar ;  it  is  a 
small,  lenticular,  greyish  body,  situated  as  above  described ;  varying 
in  diiferent  persons,  but  never  absent,  and  of  much  interest  physio- 
logically. By  its  posterior  and  superior  angle  it  receives,  from  the 
nasal  branch  of  the  fiflh,  a  long  and  slender  fasciculus,  which  leaves 
the  nerve  whilst  still  engaged  in  the  walls  of  the  cavernous  sinus ; 
occasionally  there  are  two  such  filaments,  but  whether  single  or 
double  they  constitute  the  long  root  of  the  ganglion.  The  short  root 
of  the  ganglion  comes  from  the  branch  of  the  third,  which  supplies  the 
small  oblique  muscle.  By  its  anterior  angle  the  ganglion  furnishes 
two  small  bundles  of  nerves  known  by  the  name  of  ciliary.  Finally, 
the  ganglion  has  a  sympathetic  root  or  filament  communicating  with 
the  superior  cervical  ganglion ;  this  root  comes  from  the  cavernous 
plexus,  and  joins  either  the  ganglion  itself,  or  the  long  nasal  root  which 
the  eangiion  reodves  fit>m  ^e  nasal  nerve. 

The  ciliary  nervet  are  extremely  remarkable.  The  superior  bundle 
is  composed  of  four  filaments,  the  inferior  of  five  or  six.  They  do  not 
anastomose  with  each  other  before  arrivii^  at  the  globe  of  the  eye, 
with  the  exception,  however,  of  the  ciliary  nerve  coming  directly  from 
the  nasal,  which  anastomoses  with  an  inferior  ganglionic  ciliary  nerve. 
On  reaching  the  globe  of  the  eye  they  pass  through  the  sclerotic 
obliquely,  around  the  entrance  of  the  optic  nerve,  with  the  exception 
of  two  or  three,  which  enter  the  eyeball  more  anteriorly,  and  close  to 
the  attachments  of  the  recti  muscles.  Having  passed  through  the 
sclerotic,  they  become  fiat  like  ribbons.  Placed  between  the  tunica 
sclerotica  and  the  choroid,  they  proceed  forwards,  to  terminate  by  fine 
filaments,  chiefly  in  the  annulus  albus  or  ciliary  ligament,  some  few 
proceeding  to  the  iris. 

After  examining  these  stmctores  with  the  greatest  care  in  the  eyes  of 
most  vertebrate  animals,  I  have  not  been  able  to  detect  any  resemblance 
between  the  ciliary  ligament  and  a  nervous  ganglion. 

The  dljary  nerves,  coming  directly  from  the  nasal  (fifth  pair),  have 
been  already  alluded  to. 
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Superior  Maxillart  Nerve. — ^This  great  branch  of  the  fifth 
pair  ifl  called  the  superior  maxillary.  It  leaves  the  cranium  by  the 
foramen  rotundum,  immediately  enters  the  spheno-maxillaiy  fowa, 
arrives  at  the  posterior  opening  of  the  sub-orbitar  canal,  and,  passing 
out  by  the  anterior  opening  of  this  canal,  bends  from  above  down- 
wards to  spread  out  upon  the  cheek.  The  nerve  is  at  first  plexifonn 
in  its  structure,  but  afterwards  fasciculated. 

The  branches  it  gives  off  in  this  course  are, — 

1.  The  orbitar  branch. 

2.  The  nerves  from  the  main  trunk  joining  the  ganglion  of  Meckel. 

3.  The  nerves  arising  from  the  ganglion : — a.  the  palatine ;  6.  the 
spheno-palatine ;  c.  the  vidian  or  pterygoidian. 

4.  The  posterior,  and 

5.  Anterior  alveolo-dentar. 

6.  Sub-orbitar  or  terminating  branch. 

1.  The  or&itor  branch  traverses  the  spheno-orbitar  fissure,  and  so 
enters  the  orbit.  It  traverses  the  lachrymal  gland  from  below 
upwards,  and  anastomoses  with  the  lachrymal  branch  of  the  ophthal- 
mic division  of  the  fifth.  Its  ultimate  filaments  traverse  the  malar 
bone,  and  so  reach  the  surface  of  the  malar  r^on  of  the  fooe  and  the 
deep  temporal  region,  where  they  anastomose  with  the  anterior  deep 
temporal  nerve. 

2.  Nerves  from  the  main  trunk  joming  the  ganglion  of  Meckel, — 
Having  given  off  the  orbitar,  the  superior  maxillary  furnishes  a  thick 
branch  or  two  by  its  inferior  edge,  from  which  proceed  immediately, 
in  various  directions,  several  nerves,  whose  course  I  shall  now  describe ; 
but  at  the  point  of  their  divergence  is  a  small  rounded  body,  which 
the  el4er  Meckel  first  described  as  a  ganglion,  and  which,  since  his 
time,  has  borne  his  name. 

Ganglion  of  Meckel. — This  ganglion  is  often  exceedingly  indistinct; 
nevertheless,  it  is  usual  to  describe  it  as  bciug  always  present,  and  as 
transmitting  from  it  the  following  nerves,  many  of  which  seem  to 
come  more  directly  from  the  superior  maxillary  itself  than  firom  the 
ganglion,  so  called,  of  Meckel.  1  have  seen  the  ganglion  adhere  to  the 
edge  of  the  trunk  itself,  but  this  may  not  affect  its  true  character. 
The  grey  substance  which  ought  to  be  present  in  every  true  ganglion 
is,  with  difficulty,  to  be  made  out  occasionally. 

3.  Nertee  from  the  ganglion, — a.  The  palatine  nerves  may  be  de- 
scribed as  anterior,  posterior,  and  intermediate.  The  anterior  is  the 
great  palatine  nerve,  which  descends  through  the  posterior  palatine 
canal  to  the  soft  palate,  and  is  there  distribnited.  In  its  course  it 
furnishes  brandies,  1,  to  the  pituitary  membrane  of  the  mifldle  meatoa 
and  of  the  middle  and  inferior  turbinated  bones;   2,  several  small 
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branches  which  travene  the  inner  wall  of  the  antrum  and  proceed  to 
the  last  molar  teeth  of  the  upper  jaw ;  3,  branches  to  the  pendulous 
palate,  and  especially  to  the  soft  palate,  in  which  these  nerres 
terminate. 

The  posterior  palatine  is  distributed  to  the  mucous  membrane  of 
the  nasal  aspect  of  the  soft  palate. 

6.  Spheno-palatinef  or  posterior  naaah — These  are  very  delicate 
nerves  which  enter  the  nasal  fossse  by  the  spheuo-palatine  foramina, 
and  are  expanded,  between  the  periosteum  and  the  pituitary  mem- 
brane, upon  the  membrane  of  the  septum,  and  next  investing  the 
exterior  wall  of  the  nasal  fossai.  Having  reached  the  superior  orifice 
of  the  anterior  palatine  canal,  they  enter  each  a  special  orifice  leading 
to  a  canal  distant  from  the  anterior  palatine.  At  this  point  their 
further  course  is  a  matter  of  difficulty.  According  to  M.  Cloquet 
these  two  nerves  terminate  in  a  ganglion  (naso-palatine),  without 
reaching  the  mouth.  I  have  occasionally  seen  a  small  rounded  body 
in  this  situation  without  being  able  to  determine  its  real  nature. 
The  structureN  connected  with  these  canals,  with  the  anterior  palatine 
and  intermaxillary  bones,  are  probably  merely  rudimentary  in  man, 
vestiges  of  structures  more  highly  developed  in  some  hitherto  unex- 
plor^  class  of  animals,  recent  or  fossil. 

One  thing  is  («rtain, — filaments  of  these  nerves  may  be  traced  to  the 
prominence  of  the  mucous  membrane  inmiediately  behind  the  incisive 
teeth. 

These  nerves,  together  with  the  external  branches  of  the  nerve  I 
now  describe,  are  best  seen  by  stripping  the  pituitary  membrane  and 
periosteum  from  off  the  osseous  surfaces. 

c.  Vidian  or  pterygoidean. — Different  views  have  been  taken  of  the 
course  and  connexions  of  this  nerve;  I  shall  notice  only  the  more 
generally  received  opinions. 

Arising  from,  or  terminating  in,  the  ganglion  of  Meckel,  the  vidian 
nerve  penetrates  almost  immediately  into  the  canal  of  Vidus  Vidius 
(pterygoidean) ;  on  leaving  this  it  crosses  diagonally  the  cartili^nous 
substance  filling  the  foramen  lacerum  medium  (by  some  called  anterius), 
and  divides  into  two  filaments;  1,  AaupeHor,  cranial,  or  superficial 
petrosal ;  2,  a  deep  or  carotid  branch.  This  division  may  take  place 
in  the  ganglion  of  Meckel  itself. 

1.  The  superior  or  petrosal,  entering  the  cranium,  is  lodged  in  a 
groove  of  the  pars  petrosa  of  the  temporal  bone ;  this  leads  to  the 
hiatus  of  Fallopius,  into  which  the  nerve  penetrates.  By  the  hiatus 
the  nerve  enters  the  canal  of  Fallopius,  containing  the  portio  dura  of 
the  seventh  pair  of  nerves ;  and  here  the  vidian  hais  always  seemed  to 
me  to  terminate  by  anastomosing  with  the  portio  dura.  By  this  I  do 
not  mean  that  the  nervous  fibres  of  the  vidian  are  merged  in  those  of 
the  portio  dura,  but  merely  that  the  vidian  cannot  be  traced  further 
as  tidistinct  nerve.  This  question  has  nothing  to  do  with  the  ultimate 
course  of  its  filaments.    My  meaning  is  simply  this.    There  is  a  fusion 


588  THE  NEBV0U8  SYSTEM. 

of  the  two  nerves  at  this  point,  and  not  a  mere  juzta-position.  But 
according  to  others  the  onion  is  merely  apparent,  and  the  ridian,  oon- 
tinning  its  comve  along  with  the  facial,  quits  it  whilst  descending 
behind  the  tympanum,  by  an  aperture  Itading  into  that  carity,  tn- 
▼erses  the  tympanum,  getting  the  name  of  corda  tympani,  and,  learing 
it  by  a  fissure  near  that  of  Glasser,  places  itKlf  upon  the  inferior  edge 
of  the  lingual  branch  of  the  inferior  maxillaiy  division  of  the  fifth : 
coursing  along  the  inferior  margin  of  the  nerve,  the  vidian,  now  called 
corda  tympani,  leaves  the  lingual  to  connect  itself  with  the  submax- 
illary ganglion. 

A  great  part  of  this  anatomy  is  true  and  easUy  proved ;  a  part  u 
at  least  doubtful. 

2.  The  descending  or  carotid  branch  of  the  vidian  is  larger  than 
the  cranial  or  superior  portion  of  the  continuation  of  the  trunk.  It 
rests  against  the  internal  carotid  artery,  where  it  concurs  in  fonning 
the  carotid  plexus,  and  here  it  anastomoses  with  the  nerves  whidi 
connect  the  superior  cervical  ganglion  to  the  sixth  pair  of  cranial 
nerves.  There  is  a  small  ganglion  at  the  junction  of  these  nerves.  I 
have  frequently  seen  two  distinct  carotid  branches  (nervi  molles) 
ascending  from  the  superior  cervical  ganglion ;  one,  the  vi<Uan,  pro- 
ceeding to  the  ganglion  of  Meckel ;  the  other  to  the  sixth,  apparently.* 

Anatomists  are  not  yet  agreed  as  to  the  true  nature  of  the  vidian : 
at  the  point  of  union  with  the  facial  I  have  seen  a  bluish-grey  appear- 
ance, indicative  of  a  change  in  character.  Neither  is  it  clear  to  what 
description  of  nerves  the  vidian  beloi^. 

Finally,  it  has  always  appeared  to  me  that  the  cranial  brandi  of 
the  vidian  resembles  the  cranio-rachidian  nerves,  and  the  carotid  fila- 
ment the  sympathetic.  If  this  view  be  adopted,  the  inferior  brandb 
of  the  vidian  would  form  the  ramus  communicans  between  the  superior 
cervical  ganglia  and  that  of  Meckel,  which  in  this  case  would  belong 
to  the  system  of  the  sympathetic  nerves ;  whilst  the  superior  brandi 
of  the  vidian  would  be  the  anastomosing  branch  connecting  the  sym- 
pathies of  the  fadal  and  superior  mazillanr. 

The  corda  tympani  in  this  view  would  be  merely  a  brandi  of  the 
inferior  maxillary  detached  to  join  the  sub-maxillaiy  ganglion.  But 
the  physiology  of  these  intricate  nerves  is  as  yet  purely  coigectural. 

4.  Posterior  aiveoh-dentar  nerves,  —  These  nerves  are  detacbed 
dose  to  the  ganglion  of  Meckel  from  the  superior  maxillary ;  their 
name  indicates  their  nature  and  course :  aj^lied  against  the  maxillary 
tuberosity,  they  enter,  after  giving  off  a  few  fiUments,  the  osseous 
canals  hollowed  out  in  the  substance  of  the  tuberositv,  and  here  divide 
into  two  sets  of  branches,  of  which  the  inferior,  forming  numerous 
remarkable  areolc  in  the  thickness  of  the  bone,  terminate  at  last  in 
many  delicate  filaments,  which,  entering  the  alveoli,  proceed  to  the 


*  In  the  horse,  this  nerve,  as  It  approaches  the  sixth,  divides,  passes  the 
sixth,  snd  rennltes  beyond  It.    It  Joins  the  fifth. 
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palps  of  the  wiadom  and  small  molar  teeth.    No  bone  raceiYes  ao 
many  neires  as  the  superior  maxillary. 

5.  Anterior  alveolo'dentar  nerve.— This  is  the  only  branch  which 
the  superior  mazilhuy  nenre  sends  off  whilst  passing  through  the  sub- 
orbitar  canal.  It  is  so  large  a  branch  that  it  might  almost  be  viewed 
as  a  bifurcation  of  the  great  terminal  branch  of  the  superior  maxillary. 

It  enters  a  special  canal  in  the  superior  maxillary  bone,  and  remains 
contained  in  the  substance  of  the  bone.  Having  descended  to  the  level 
of  the  floor  of  the  nasal  fossae,  it  subdivides  into  a  great  number  of  fila- 
ments which  proceed  to  the  pulps  of  the  incisive,  canine,  and  first 
molar  teeth.  A  great  number  of  filaments  go  to  the  maxillary  bone  itself. 

6.  StilhoHntar  nerve. — Terminating  branch  of  the  superior  max- 
illary nerve. 

Whilst  in  the  infra  or  sub-orbital  canal,  the  filaments  of  this  nerve 
are  placed  merely  in  juxta-position.  At  the  infra-orbitar  opemng 
they  pass  outwanu  upon  the  £m»,  divexgiug  immediately  on  escaping 
from  the  canal.  Some  pass  upwards  to  the  integuments  of  the  lower 
eyelid ;  others  inwards  towards  the  nose ;  a  third  set  proceeds  in  great 
numben  to  the  inteeuments  of  the  upper  lip.  The  nerve  then  is  the 
nerve  of  sensation  of  all  these  surfaces. 

Below  the  orbit  it  is  intricately  interlaced  with  the  fadal,  forming 
here  the  sub-orbital  plexus. 

Inferior  maxillary  nerve,  ^^  Third  division  of  the  fifth  pair, — 
This  division  of  the  nerve,  lilce  the  preceding,  requires  to  be  exa- 
mined internally  and  externally.  The  osseous  parts  with  which  it  is 
connected  must  also,  as  in  the  case  of  the  superior  maxillary,  be  fre- 
quently referred  to. 

After  a  very  short  course,  the  nerve  I  now  describe,  the  larger  di- 
vision of  the  fiflh  pair,  leaves  the  cranium  by  the  foramen  ovale.  It 
is  accompanied  by  the  nerves  of  Palletta,  that  is  to  say,  by  the  motor 
division  of  the  fifth,  which,  avoiding  the  Casserian  ganglion,  joins  this 
division  only.  It  is  this  division,  then,  and  not  the  entire  fifth, 
which  so  strictly  resembles  the  ordinary  spinal  nerves. 

From  the  nerve  thus  formed,  of  a  sentient  and  motor  portion,  in- 
timately united,  seven  branches  arise  as  follows  :^> 

1.  The  deep  temporal.  2.  The  masseteric.  3.  The  buccal.  4. 
The  internal  pterygoid.  5.  The  auriculo-temporal.  6.  The  lingual. 
7.  The.  inferior  dentar. 

1 .  The  deep  temporal  nerve,  situated  in  the  zygomatic  fossa,  enters 
the  deepest  layen  of  the  temporal  muscle,  to  which  it  is  distri- 
buted. 

2.  Nerve  to  the  masseter  muscle, — This  is  a  nerve  of  some  size. 
It  passes  over  the  incisura  sigmoidea  of  the  lower  jaw-bone,  and  enters 
the  masseter  muscle  by  its  deep  aspect. 

3.  Ihe  buccal,  also  called  labio-buccal,  is  a  still  laiger  and 
more  remarkable  nerve.    It  arises  by  two  or  three  roots;  traverMs 
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the  external  pterygoid  miude ;  descends  between  the  coronoid  prooees 
and  the  maxilhuy  tuberosity;  gives  filaments  to  the  pterygoidetw 
eztemuB,  some  filaments  to  the  temporal,  and  terminates  at  last  by 
a  great  number  of  filaments  in  the  buccinator  muscle. 

But  the  nerve  anastomoses  freely  with  branches  of  the  facial^  and 
sends  many  branches  to  the  integuments  of  the  cheek. 

4.  Nerve  to  the  internal  pterygoid  muscle, — This  is  a  very  slender 
nerve.  It  is  in  close  contact  with  the  otic  ganglion.  It  is  distributed 
to  the  above-mentioned  muscle. 

5.  AuricviO'temporal. — This  is  a  large  branch  of  the  inferior 
maxillary.  Arising  sometimes  by  a  great  number  of  roots,  it  passes 
behind  the  neck  of  the  condyle  of  the  lower  jaw,  and  divides  into  two 
branches.  The  ascending  or  temporal  passes  upwards  between  the 
articulation  and  the  external  auditory  canal.  It  soon  reaches  tbe 
integuments  of  the  temporal  region,  to  which  it  is  distributed. 

As  it  proceeds  in  its  course  it  gives  off  a  strong  anastomotic  brani^ 
to  the  fi&cial,  which  almost  resembles  an  additional  root  to  that  nerve, 
for  it  is  sensibly  increased  after  the  anastomotic  branch  joins  it. 
Physiologically,  Uiis  communicating  branch  is  of  considerable  import- 
ance. The  temporal  branch  I  now  describe  furnishes  a  plexus,  which 
follows  the  course  of  the  temporal  artery. 

The  inferior  or  descending  branch  of  the  auriculo-temporal  nerve 
forms  a  plexus  behind  the  condyle  around  the  internal  maxillary  artery, 
in  which  occasionally  may  be  found  a  few  ganglions,  and  divides  into 
a  number  of  branches,  of  which  some  pierce  the  parotid  and  proceed 
to  the  lobe  of  the  ear :  others  anastomose  with  filaments  of  the  cervicml 
plexus ;  one  joins  the  dentar  nerve  as  it  is  about  to  enter  the  dentar 
canal. 

6.  Lingual  nerve. — The  course  of  this  remarkable  branch  of  the 
superior  maxillary  nerve  has  been  in  a  great  measure  already  described 
whilst  describing  the  muscles. 

It  is  situated  at  first  between  the  two  pterygoids,  then  between  the 
internal  pterygoid  and  the  branch  of  the  lower  jaw,  passing  from  this 
forward  along  the  upper  margin  of  the  sub-maxillary  gland,  which  it 
crosses  in  order  to  reach  the  corresponding  margin  of  the  tongue,  in 
the  substance  of  which  it  expands.  Tlie  carnal  of  Warton  is  placed  on 
its  inner  side,  and  crosses  it  at  an  acute  angle.  Whilst  passing  between 
the  pteiygoids  this  nerve  receives,  at  an  acute  angle,  the  cwda  tym* 
pani.  This  branch  of  the  facial^  or,  as  some  consider  it,  of  the 
vidian,  runs  along  the  lower  margin  of  the  lingual,  becoming  at  last 
incorporated  with  it.  Some  view  it  as  one  of  the  roots  of  the  lingual. 
The  lingual,  now  increased  by  the  division  of  the  corda  tympani  and 
by  a  branch  from  the  dentar,  not  constant,  however,  gives,  as  it 
passes  towards  the  tongue,  a  certain  number  of  filaments  to  the 
tonsils,  to  the  mucous  membrane  of  the  mouth,  and  to  the  gunn. 

When  on  a  level  with  the  sub-maxillaiy  gland,  the  lingual  trans- 
mits nerves  to  a  ganglion  situated  close  to  it.     This  is  the  su^ 
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maxillary  ganglion.  Always  distinct  and  present,  this  ganglion  re- 
ceives branches  from  the  lower  edge  of  the  lingual,  of  which  some 
proceed  from  behind  forwards,  others  from  before  backwards.  The 
branches  which  join  it  from  behind  forwards  have  been  viewed  as  the 
corda  tympani  detached  from  the  inferior  edge  of  the  lingual.  This 
anatomy  is,  to  a  certain  eztoit,  theoretical.  From  the  ganglion  arise 
a  great  number  of  filaments,  the  greater  number  of  which  enter  the 
sub-maxillary  gland. 

In  the  tongue,  the  lingual  is  at  first  placed  on  the  margin  above 
the  hypoglossal,  with  which  it  communicates  by  an  anastomosing 
branch.  Traversing  the  lingual  muscles,  its  filaments  proceed  to  the 
nervous  papilhe  as  far  as  the  point  of  the  tongue. 

7.  Inferior  dentar  nerve,  —  This  nerve  exceeds  the  preceding  in 
size.  It  descends  with  it  at  first  between  the  two  pterygoids,  then 
between  the  inner  pterygoid  and  the  ramus  of  the  jaw.  The  aponeu- 
rotic lamina,  called  internal  lateral  ligament,  retains  it  near  the 
bone,  and  separates  it  from  the  lingual  nerve  and  inner  pterygoid 
muscle.  It  now  enters  the  posterior  opening  of  the  inferior  dentar 
canal,  which  it  traverses  throughout  its  whole  extent.  A  fibrous 
sheath  protects  it  whilst  in  the  canal.  As  it  passes  along  it  furnishes 
filaments  to  the  large  and  small  molar  teeth,  and,  arriving  at  the 
anterior  opening,  it  divides  into  two  branches;  tiie  one  mental  or 
integumentary,  the  other  dentar  or  deep. 

Before  entering  the  inferior  dentar  canal,  a  remarkable  branch  is 
detached  from  the  dentar  nerve ;  it  is  the  mylo-hyoidean,  which  pro- 
ceeds, along  with  the  artery,  to  the  mylo-hyoideus  muscle. 

The  mental  branch,  which  escapes  by  the  foramen  menti  (anterior 
opening  of  the  inferior  dentar  canal),  is  distributed  to  the  int^uments 
of  the  chin  and  lips.     It  forms  a  plexus  with  the  facial. 

Its  dentar  or  incisive  branch,  very  slender,  continues  within  the 
substance  of  the  lower  jaw,  beneath  the  incisive  teeth,  the  pulps  of 
which  it  supplies  with  filaments. 

One  Ganglion. — This  ganglion  was  discovered  by  Arnold.  His 
description  is  as  follows: — "The  otic  ganglion  is  situated  immedi- 
ately under  the  foramen  ovale,  on  the  inner  side  of  the  third  division 
of  ue  fifth  pair,  a  little  above  the  origin  of  the  superiicial  temporal 
or  auricular,  at  the  place  where  the  nerve  sends  ofi*  the  deep  temporal 
and  buccal,  and  at  the  spot  where  the  motor  root  of  the  fifth  pair 
joiiu  inseparably  the  inferior  maxillary  nerve.  Internally,  the  ganglion 
is  covered  by  the  cartil^nous  portion  of  the  Eustachian  tube  and  by 
the  origin  of  the  external  peristaphyline  muscle;  behind  it  touches 
the  middle  meningeal  artery.  Externally  it  rests  on  the  tnmk  of  the 
inferior  maxillary." 

The  ganglion  is  connected  to  the  maxillary  by  a  short  communi- 
cating branch.  It  seems  to  give  off  the  pterygoid  nerve.  The  tym- 
panic nerve  of  the  glosso-phaiyngeal  (nerve  of  Jacobson)  sends  a 
filament  to  the  otic  ganglion.    The  filament  leaves  the  cavity  of  the 
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tympumm  by  a  distinct  canal,  before  the  hiatus  of  FaUoptnSy  and 
passing  forward  quits  the  cranium  by  a  special  aperture  to  join  tbe 
ganglion.  It  runs  parallel  with  the  cranial  branch  of  the  vidian, 
from  which,  however,  it  is  quite  distinct.  These  filaments  maj  be 
considered  as  the  roots  of  the  ganglion. 

The  branches  it  transmits  peripherally  are,  1,  one  to  the  internal 
muscle  of  the  malleus ;  2,  one  to  the  external  peristaphyline  muscle ; 
3,  a  few  to  the  auriculo-temporal  nerve. 

Sixth  Paib  of  Cranial  Nerves. — The  nerve  of  the  sixth  paiTy 
also  called  external  motor,  arises  on  each  side  from  the  furrow  dividing 
the  pons  irom  the  bulb.  It  immediately  forms  two  ftsciculi  or  roots, 
which  reunite  in  the  cavernous  sinus,  into  which  the  nerve  penetrates. 
In  its  passage  through  the  sinus  it  crosses  the  vertical  portion  of  the 
internal  carotid  artery,  and  here  it  communicates  by  two  or  three 
filaments  with  the  superior  cervical  ganglion.  At  this  point  abo  H 
communicates  with  the  ophthalmic  branch  of  Willis.  Finally,  it 
penetrates  into  the  orbit  by  the  widest  part  of  the  sphenoidal  fisauxe, 
crosses  the  ophthalmic,  under  which  it  is  placed,  and  gains  the  inner 
surface  of  the  rectus  extemus  muscle,  to  which  its  filaments  are 
distributed. 

Nerves  of  the  Seventh  Pair. — ^This  pair  of  nerves  is  composed 
of  two  distinct  nerves;  the  one  called  the  j)ortio  dura  or  fadaig  the 
other  the  portio  mollis  or  auditory, 

1.  Central  extremity  of  the  portio  dura  of  the  seventh  pair. — The 
facial  nerve  arises  in  the  deep  hollow  which  separates  the  eras  of 
the  cerebellum  from  the  protuberance,  before  the  auditory  nerve.  It 
emerges  from  the  anterior  part  of  the  restiform  body  under  the  form  of 
a  fasciculated  ribbon :  some  fihunents,  at  first  apart,soon  unite  with  it. 
From  the  moment  it  becomes  free  it  has  no  neurilemma. 

But  the  real  origin  of  the  nerve  is  much  deeper.  It  can  be  traced 
through  the  restiibrm  body  as  far  as  the  fiisciculus  innominatus  close 
to  the  median  fissure  of  the  calamus  scriptorius. 

2.  Central  extremity  of  the  portio  mollis  or  auditory, — ^This  nerve 
arises  in  the  same  fossette  as  the  &cial  and  behind  it:  it  has  two 
distinct  roots ;  one  anterior,  similar  to  the  facial ;  the  other  posterior 
from  the  floor  of  the  fourth  ventricle  near  the  calamus  scriptorius. 

Portio  dura  or  facial,'— Both  portions  of  the  seventh  enter  the 
internal  auditory  canal ;  here  they  separate.  The  portio  mollis  is  dis- 
tributed to  the  deep  ear;  the  portio  dura  enters  the  aqueduct  of 
Fallopius  (fiicial  canal),  from  which  it  escapes  by  the  foramen  stylo- 
mastoideum,  the  inferior  orifice  of  that  canal. 

On  leaving  the  stylo-mastoid  foramen,  it  passes  through  the  parotid 
gland,  and,  afler  a  course  of  five  or  six  lines,  divides  into  two  terminal 
branches,  called  temporo-&caal  and  cervico-fadai.  These,  by  their 
filaments  and  anastomoses,  cover  the  temple  and  side  of  the  fiboe. 
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In  the  auditory  canal  they  reodye  some  filaments  from  the 
acoustic* 

On  a  level  with  the  hiatus  of  Fallopios  the  facial  is  joined  by  the 
cranial  branch  of  the  vidian.  It  was  Ribes  who  first  started  the 
idea  that  the  vidian  does  not  unite  inseparably  with  the  filial,  hot 
simply  places  itself  by  its  side,  thus  travelling  along  until  it  raich« 
the  opening  in  the  wall  of  the  canal  by  which  the  aqueduct  commu- 
nicates wiUi  the  tympanum.  Passing  into  this  opening,  the  icidian, 
admitting  it  to  be  so,  is  now  called  the  oorda  tympani.  After 
traversing  the  tympanum  it  leaves  that  cavity  by  &e  fissure  close 
to  that  ofGlasser,  uid,  joining  the  lingual  branch  of  the  fifth  at  an 
acute  angle,  proceeds  a  certain  way  along  with  that  nerve,  leaving  it 
ultimately  to  be  connected  with  the  submaxillary  ganglion. 

I  have  made  many  careful  dissections  to  test  the  accuracy  of  this 
view,  but  have  never  fouud  any  appearances  fitvourable  to  it  On  the 
contrary,  it  has  always  appeuned  to  me  that  the  vidian  incorporated 
itself  at  once  with  the  fisu'.ial ;  at  the  point  of  junction  I  have  two  or 
three  times  observed  a  bluish-coloured  enlargement  having  a  ganglionic 
appearance. 

This  opinion,  however,  which  I  have  alwajrs  maintained,  does  not 
disprove  the  idea  that  some  filaments  derived  from  the  vidian  may 
assist  in  forming  the  corda  tympani. 

Before  leaving  the  canal  of  Fallopius  the  facial  gives  ofi*  the 
corda  tympani,  which  enters  the  tympanum  by  a  special  opening, 
crosses  that  cavity,  passing  between  the  handle  of  the  malleus  and  the 
vertical  branch  of  the  incus,  leaves  it  by  a  special  aperture  near  the 
fissure  of  Glasser,  and  proceeds  to  join  the  lingual  branch  of  the 
inferior  maxillary. 

Whilst  in  the  canal  of  Fallopius  the  facial  receives  a  branch  from 
the  pneumo-gastric. 

Having  left  the  canal,  the  fadal,  whilst  in  the  parotid,  gives  off, 
1,  the  posterior  auricular;  and,  2,  a  branch  to  the  stylo-hyoid  muscle. 
The  posterior  auricular  supplies  the  extrinsic  muscles  of  the  ear. 

Terminal  branches, — 1«  Temporo-facial. — This  great  branch  of  the 
facial  crosses  in  its  course  the  neck  of  the  condyle  of  the  lower  jaw, 
and  re<xive8  here  a  brandi  or  two  from  the  auriculo-temporal  branch 
of  the  inferior  maxillaij.  The  nerve  now  begins  to  spread  out  into 
brandies  which  form  loops  or  arches,  and  from  these  proceed  fila- 
ments which  cover  all  the  temporal  and  facial  regions  as  low  as  a  line 
drawn  from  the  ear  to  the  base  of  the  nose. 

Of  these  numerous  branches  some  proceed  to  the  inteeuments,  but 
by  far  the  greater  number  to  the  muscles  of  the  scalp  and  hoe. 
Beneath  the  orbit  they  form  with  the  sub-orbitar  branch  of  the 
superior  maxillary  a  remarkable  plexus. 

To  enumerate  the  various  branch«  of  this  division  of  the  fitdal 

*  The  tme  Datare  of  the  ttUermediatejaamenU  coimccttng  the  two  portions 
of  the  seventh  has  not  as  yet  been  dearly  made  oat. 

2  Q 
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would  be  merely  to  iittme  the  mosdet  of  tlie  finre  part  of  the  mcaitp 
of  the  upper  port  of  the  ftoe. 

2.  The  eervioO'maxillary,'-The  other  great  diTiskm  of  the  &cial, 
on  lea?mg  the  parotid,  dwiopnd»  to  the  ao^e  of  the  jaw,  where  ft  sab- 
diTidet  into  three  or  four  branchet,  fihunenta  frtnn  wfaidi  n^ppl J  tb« 
bnodoator,  oibiciUar  of  the  lower  Up,  muieles  acting  on  this  lip  mnd 
on  the  chin.  It  forms  a  sort  of  plexus  by  anastomosing  with  the 
tennipating  brandies  of  the  inferior  dentar. 

The  brandies  of  the  cenrical  division  of  the  nerre  toppl J  the  pb- 
tysma  myoides  and  the  levator  menti. 

The  &icial  nerre  is  onqoestionably  the  motor  nerre  of  most  of  the 
muscles  of  the  hce.  Its  anatomical  distribution  renders  all  experi- 
ments on  living  animals  instituted  to  prove  this  fiurt  quite  nnnecgiH 
aary.    It  acts  mainly  on  the  musdes,  so  called,  of  Expression. 

AUDITOBY  NERVE. 

Portio  mollis  of  the  Seventh  Pair, 

The  auditory  nerve,  usually  considered  as  the  softest  of  all  the 
nerves,  which  I  have  just  traced  to  its  entrance  into  the  internal 
auditory  canal,  enters  thb  passage  along  with  the  fiuaal  or  portio  dunk, 
forming  a  kind  of  groove  for  the  reception  of  that  division  of  the 
seventh  pair;  it  divides  into  two  cords,  which  remain  distinct  whilst 
in  the  auditory  csnal.  These  traverse  the  cribriform  plate  of  the  bone 
in  the  bottom  of  the  canal,  and  so  reach  the  labyrinth.  Throu^  this 
plate  the  fiu:ial  passes  by  a  single  opening;  the  auditory  by  several. 

Of  the  two  cords  composing  the  auditory  nerve,  one,  tlie  anterior^ 
proceeds  to  the  cochlea ;  the  other,  the  posterior,  to  the  vestibule  and 
semidrcular  canals. 

The  cochlear  branch  entering  the  oodilea  by  the  base  is  distributed 
to  the  membranous  sur&oes  assisting  in  forming  the  spiral  septum 
and  the  columella:  on  the  spiral  septum  these  delicate  filaments 
anastomose  with  each  other. 

The  vettHntlar  branch  supplies  the  saoculus  of  the  vestibule  and  the 
membranous  semicircular  canals. 

The  Eighth  Pair  of  cranial  nerves  oonsbts,  in  fact,  on  each  side, 
of  three  nerves,  probably  distinct :  these  are — 1,  the  glosso-pharyngeal  • 
2,  the  uervus  vagus,  or  pneumo-gastric;  3,  the  spinal  accessory  of 
Willis. 

Central  extremity  of  the  eighth  pair, — Little  is  known  for  certain 
of  the  central  extremity  of  this  or  of  any  other  nerve.  The  glosso* 
pharyngeal  and  pneumo-gastric  seem  to  have  a  common  origin ;  they 
come  off,  like  spinal  nerves,  by  a  main  series  of  filaments  from  the 
restiform  bodies,  on  a  level  with  the  auditory.  The  filaments  in  which 
the  roots  of  the  glosso-pharyngeal  commence  are  not  distinct  from 
those  of  the  pneumo-gastric;  nor  can  the  origins  of  the  latter  be 
shown  to  be  distinct  fn>m  those  of  the  spinal  accessory.    It  is  only 
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after  they  leave  the  medullary  tract  that  they  show  themBelres  as 
three  diatuict  nerves. 

The  oentrel  extremity  of  the  spinal  accessory  of  Willis  is  in  the 
lateral  portions  of  the  cervical  part  of  the  medalla  spinalis,  hetween 
the  anterior  and  posterior  roots  of  the  cervical  nerves ;  they  vary  in 
number  and  in  size,  but  generally  do  not  extend  below  the  level  of  the 
fifth  cervical  pair;  they  have  been  seen,  however,  as  low  as  the 
seventh — an  irregularity  which  is  the  regular  origin  in  some  animals. 
Some  of  the  roots  of  the  first  cervical  pair  join  those  of  the  accessory 
before  leaving  the  canal.  Placed  behind  tiie  ligcanentum  derUatwny 
the  accessory  ascends  to  the  cranium,  enters  by  Ihe  foramen  magnum, 
and,  with  the  glosso-pharyngeal  and  the  pneumo-gastric,  leaves  that 
cavity  by  the  fore  part  of  Uie  foramen  laoerum  posterius. 

Furst  division  of  the  eighth  pair. — A.  The  gioseo-pharyngeaJ.'^lU 
name  expresses  its  destination.  Originating  in  the  restiform  body,  it 
leaves  the  cranium  by  the  foramen  lacerum  posterius,  enclosed  in  a 
fibrous  sheath  derived  from  the  dura  mater,  in  front  of  the  pneumo- 
gastric  and  spinal  accessory,  and  separated  finom  the  internal  jugular 
vein  by  a  cartilaginous,  and  sometimes  an  osseous,  lamina. 

In  its  passage  through  the  foramen  it  presents  a  ganglion,  or  gangli- 
form  enlargement,  called  the  petrous  gai^ion,  or  ganglion  of  AnderKh. 
This  ganglion  lies  in  a  little  excavation  of  the  ro^  part  of  the  tem- 
poral ;  receptacuiwn  gcmglii  petroei.  From  the  ganglion  the  nerve  pro- 
ceeds downwards,  beneath  the  styloid  muscles,  and  in  front  of  the  inters 
nal  carotid  artery,  to  terminate  in  the  mucous  membrane  of  the  tongue. 

In  this  passage  the  glosso-pharyngeal  gives  off  the  following 
branches : — 1,  the  branch  of  Jacobson ;  2,  a  branch  to  join  the  fiidal ; 
3,  one  to  the  pneumo-gastric  and  spinal  accessory ;  4,  a  branch  to  the 
digastric  and  stylo -pharyngeal  muscles;  5,  carotid  filaments;  6, 
pharyngeal  branches ;  7,  tonsillar :  the  nerve  itself  terminates  (8)  in 
the  tongue. 

1.  Nerve  of  Jaoobaon. — On  the  crest  of  the  pars  petroea,  which 
separates  the  fossa  juglandica  from  the  carotid  canal,  may  be  seen  a 
sxnall  opening :  this  is  the  commencement  of  the  canal  of  Jaoobson. 
By  it  the  nerve  I  now  speak  of  enters  the  canal,  thus  penetrating  into 
the  inner  wall  of  the  cavity  of  the  tympanum.  It  here  divides  into 
three  branches — 1,  a  descending  one,  which  opens  into  the  carotid 
canal ;  2,  two  ascending.  Of  these  the  anterior  opens  into  the  groove 
for  the  cranial  branch  of  the  vidian ;  the  posterior  into  another  groove 
running  parallel  with  that  for  the  vidian.  Arnold  has  descriUd  six 
canals  branching  out  from  the  canal  of  Jacobson,  all  transmitting 
branches  arising  from  the  nerve  of  Jacobson.  Be  this  as  it  may,  three 
nervous  filaments  are  sufficiently  distinct.  One  joins  the  carotid 
plexus ;  a  second  joins  the  vidian ;  the  third  proceeds  to  the  otic 
ganglion  so  ably  described  by  Arnold. 

The  second,  third,  fourth,  and  fifth  branches  given  off  by  the  glosso- 
pharyngeal require  no  special  description,  and  are  readily  found  on 
dissection.     The  pharyngeal  branches  {6)  assist,  with  branches  of  the 
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pneomo-gutric,  in  fonning  the  pharyngeal  plexnii.  FUamenta  from 
the  plexus  proceed  eridently  to  the  soperior  and  middle  constrictors. 
The  tonsillar  filaments  (7)  are  very  nnmerons;  they  also  form  a  kind 
of  plexus.  Lastly,  and  8th,  the  Ungual  branch,  the  continuation  and 
termination  of  the  glosso-pharyngeal  itself,  enters  the  base  of  the 
tongue,  where,  spreading  out  in  a  rariety  of  directions,  its  numcroas 
filaments  seem  to  terminate  exdnsirely  in  the  mucous  membiaoe  of 
that  organ. 

Many  experiments  haye  been  made  to  determine  the  functions  of 
this  nerre,  which  in  man  is  probably  a  rudimentary  nerre,  in  some,  at 
least,  of  its  divisions.  It  is  in  fishes  that  we  should  expect  to  find  its 
full  deyelopment. 

Second  division  of  the  eighth  pair. — B,  Nermta  vagm—pnewno^ 
gastric.'— The  pneumo-gastric  is  one  of  the  most  remarkable  nerres 
in  the  body. 

The  filaments  of  origin  coming  from  the  restiform  body  unite  into 
seren  or  eight  ftsdculi ;  then  into  a  single  cord,  under  which  fonn  it 
passes  through  the  foramen  laoerwn  posteriuSf  descending  thence  to  tlie 
thorax  and  abdomen. 

It  leaves  the  cranium  by  the  same  opening  with  the  spinal  acceaMry, 
distinct  firom  the  gloeso-pharyngeal.  Whilst  in  the  foramen  it  forms 
a  ganglion  (ganglion  of  uie  pneumo-gastric),  or,  at  least,  the  body  of 
the  nenre  puts  on  a  distinct  gangliform  appearance.  From  this  gang^ 
lion  there  proceed — Ist,  a  filament  to  the  petrosal  ganglion;  2d,  a 
filament  to  join  the  fadiil  nerve. 

On  leaving  the  foramen  lacerum  the  nerrus  vagus  puts  on  a  plexi- 
form  appearance,  which  it  maintains  for  a  considerable  length.  It  is 
here  thist  a  large  division  of  the  spinal  accessory  joins  the  trunk  of  the 
vagus.  To  this  portion  of  the  nerve  I  shall  presently  return.  It  is 
here,  also,  that  the  vagus  anastomoees,  by  a  fine  filsinent,  with  the 
hypo-glossal  and  with  the  glosso-pharynseal ;  finally,  by  a  filament 
or  two,  with  the  great  sympathetic,  and  more  especiaUy  with  its 
superior  cervical  ganglion. 

In  the  neck  the  pneumo-gastric  descends  in  firont  of  the  vertebral 
column,  in  the  sheath  of  the  vessels,  between,  and  somewhat  behind, 
the  carotid  artery  internally,  and  the  internal  jugular  vein  externally. 
A  quantity  of  cellular  tissue  separates  it  fix)m  the  cord  of  the  sympa* 
thetic*  In  this  part  of  its  course  it  gives  off — 1,  a  pharyngeal  branch ; 
2,  the  superior  laryngeal ;  S»  cardiac  filaments. 

1.  The  fharyngeH  branch, — ^This  nerve,  like  the  superior  laryn- 
geal, is  not  unfrequently  derived  in  whole  or  part  from  that  brandi 
of  the  spinal  aocesBory  which  joins  the  nervus  vagus.  It  passes  behind 
the  internal  carotid,  and  funushes  filaments  to  assist  in  forming  the 
pharyngeal  plexus. 

2.  The  superior  laryngeal,  formed,  as  I  have  described  above  when 
speaking  of  the  i^uuryngeal,  but  lai^r  than  it,  descends  by  the  side  of 

*  Even  here  the  nerve  has  a  pleziform  chsrscter,  stUl  more  remarkable  in 
the  horse. 
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the  pharynx  behind  the  internal  and  external  carotids.  It  next  reaches 
the  h jo-thjrroid  membrane  or  ligament,  passing  immediately  above  the 
superior  margin  of  the  inferior  constrictor  of  the  pharynz>  passes  a 
certain  way  Inetween  the  ligament  and  thyro-hyoid  muscle,  traverses 
the  membrane,  and  so  reaches  the  aryteno-epiglottic  fold  of  mucous 
membrane.  Here  it  terminates  by  dividing  into  a  great  number  of 
filaments. 

In  its  course  it  sends  off  a  branch  called  by  some  the  external  laryn- 
geal ;  this  branch  communicates  with  the  superior  cervical  ganglion, 
and  transmits  a  filament  or  two  which  join  the  cardiac  nerves,  some 
filaments  to  the  inferior  constrictor,  and  finally  supplies  the  crico- 
thyroid muscle. 

The  anterior  branches  of  the  terminating  portion  of  the  laryngeal 
proceed  to  the  epiglottis ;  some  of  these  may  be  traced  to  the  base  of 
the  tongue :  the  posterior  branches  are  more  complex ;  they  supply — 
Ist,  the  mucous  membrane  around  the  superior  orifice  of  the  laxynx 
and  the  rima  of  the  glottis ;  2d,  from  amongst  these  filaments,  one 
proceeds  to  the  arytenoid  muscle;  3d,  an  anastomotic  branch  de- 
scends between  the  mucous  membrane  and  the  thyro-arytenoid  and 
crico-arytenoid  muscles  as  far  as  the  posterior  surnoe  of  the  cricoid 
cartilage,  where  it  unites  with  the  inferior  laryngeal  or  recurrent. 

3.  The  cardiac  filameHts  which  the  vagus  sends  off  in  the  neck 
vary  in  number  and  volume.  Of  these  some  join  the  superior  cardiac 
nerves;  others  proceed  directly  to  the  cardiac  plexus.  One  arises 
from  the  vagus  a  short  way  above  the  cartilage  of  the  first  rib ;  on  the 
right  side  it  passes  in  front  of  the  common  carotid  and  brachio-cephalic 
arteries,  and  then  unites  with  the  superior  cardiac  nerve.  The  left 
crosses  the  arch  of  the  aorta,  beneath  which  it  unites  with  the  cardiac. 

In  the  thorax  the  poeumo-gastric  nerves  differ  fix)m  each  other 
somewhat,  though  not  in  any  essential  or  important  manner. 

The  right  enters  the  chest  between  the  subclavian  vein  and  artery ; 
somewhat  lower  it  passes  behind  the  corresponding  vena  innominata 
in  the  furrow  which  separates  the  trachea  from  the  gullet.  It  next 
reaches  the  back  part  of  the  root  of  the  corresponding  lung,  where  it 
spreads  out  and  seems  to  become  larger;  it  here  furnishes  a  great 
number  of  branches,  some  of  which  unite  agun  to  reconstitute,  as  it 
were,  tlie  nerve.  Beneath  the  root  of  the  lung  the  right  vagus  is 
alwap  divided  into  two  flattened  branches,  which  run  along  the  right 
side  of  the  gullet,  unite  when  near  the  diaphragm  to  pass  bdiind  the 
gullet,  and  with  it  to  enter  the  abdomen. 

The  left  vague  enters  the  thorax  between  the  common  carotid  and 
subclavian  behind  the  left  vena  innominata ;  then  it  descends  behind 
the  left  bronchus,  over  which  it  spreads  out  to  be  reconstituted  hito 
one  or  two  branches,  which,  passing  in  fixmt  of  the  gullet,  enter  the 
abdomen  with  it.  Whilst  in  the  thorax  the  vagus  gives  off  the 
foUowmg  branches: — 1,  The  inferior  laryngeal  or  recurrent;  2,  a 
cardiac  branch ;  3,  tracheal  and  cesophageal  branches.  Moreover,  it 
forms  ihn  pulmonary  plexusj  one  of  the  most  remarkable  in  the  body. 
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1.  The  inferior  laryngeal  or  recurrent  comes  off  from  the  left 
vugva  in  front  of  the  aroh  of  the  aorta,  close  to  the  remains  of  tlie 
ductus  arteriosus.  It  passes  around  the  inferior  surfoce  or  ooncave 
side  of  the  arch  of  the  aorta,  returning  into  the  neck  by  the  side  of 
the  trachea  to  terminate  nltimatel  j  in  die  muscles  of  the  larynx. 

On  the  right  side  the  recurrent  nerre  winds  around  the  subcUviaa 
artery  on  its  way  to  the  lamyz ;  on  reaching  the  inferior  mai^gin  o£ 
the  inferior  constrictor  of  the  pharynx,  to  which  it  furnishes  aome 
filaments,  it  pssses  beneath  the  muscle  behind  the  smaller  horns  of 
the  thyroid  cartilage  and  crioo-thyroid  articulation. 

I  have  not  be^  able  satis&ctorily  to  prove  the  origin  of  any 
part  of  this  nerve  from  the  spinal  accessory,  although  it  possibly  maj 
receive  some  filaments  from  it.  Where  leaving  the  main  trunk  of  the 
vagus  the  filaments  connecting  the  laryngeal  to  the  vagus  have  a 
plexiform  appearance,  and  some  seem  to  arise  from  the  peripheral 
pbrtion  of  the  nerve  as  well  as  from  the  central. 

The  recurrents  send  off  branches  called  cardiac ;  these  unite  with 
the  cardiac  filaments  of  the  sympathetic  and  of  the  nervns  vagus ; 
also  branches  to  the  gullet  much  more  numerous  on  the  left  than  on 
the  right  side;  3d,  branches  to  the  trachea;  4th,  pharyngeal  fila- 
ments. The  terminal  branches,  with  the  exception  of  the  anastomotic 
branch  to  the  superior  laryngeal,  all  proceed  to  the  muscles  of  the 
larvnx ;  namely,  to  the  posterior  crico-arytenoid,  to  the  arytenoideus, 
and  to  the  thyro-arytenoid.* 

2.  Of  the  cardiac  branches  given  off  by  the  pneumo-gastric,  some 
proceed  to  the  pericardium,  oSiers  to  the  fonnation  of  the  cardiac 
plexus. 

3.  The  branches  to  the  lungs  are  divided  into  anterior  and  pos- 
terior. These  latter  assist  in  forming  the  posterior  pulmonarr 
plexuses,  one  on  each  side.  They  are  not  ^uite  independent  of  eaca 
other,  being  connected  together  by  strong  anastomoses.  Filaments 
from  the  sympathetic  join  these  plexuses.  The  plexuses  are  situated 
behind  the  bronchi.  Of  the  filaments  they  send  out,  some  follow 
the  pulmonary  artery ;  these  are  but  few.  By  fiir  the  greater  number 
accompany  tiie  bronchi  to  their  ultimate  divisions.  After  giving  off 
the  pulmonary  branches  the  pneimio-gastric  distributes  filunents  to 
the  gullet.    These  are  numerous.! 

C.  Of  the  pneumo^gastric  in  the  abdomen, — The  right  pneumo- 
gastric  enters  the  abdomen  behind  the  raUet;  the  left  in  firont  of 
diat  tube.  The  left  distributes  its  branches  to  the  cuMe-^ac,  to  the 
anterior  surface,  and  to  the  small  curvature  of  the  stomach.  Some 
of  its  filaments  reach  the  transverse  sulcus  of  the  liver. 

The  right  fumishee  much  fewer  branches  to  the  stomach  than  the 
left.  Its  largest  branch  joins  the  solar  plexus,  of  which  it  forms  one 
of  the  principal  originating  branches. 

•  The  tracheal  brandies  soostomose  freely  with  the  great  sympathetic, 
t  With  the  main  branches  of  the  vagi  descending  to  the  abdomen,  they  Ibnn 
an  OBiopbsgeal  plexus. 
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Third  dMsion  of  the  eighth  pair, —  The  ipinal  aoceeaory  of  Willis, 
—The  oriffin  of  this  nerve  has  been  already  given,  together  with  it« 
anatomical  relations,  as  far  as  the  foramen  lacerum,  hj  which  it 
leaves  the  cranium.  It  seems,  to  a  certain  extent,  to  hold  to  the 
nervus  vagos  the  same  relation  which  the  anterior  roots  of  the  spinal 
nerves  hold  to  the  posterior,  that  is,  it  is  the  motor  part.  But  exact 
anatomy  does  not  bear  ont  all  that  has  been  said  in  support  of  this 
view. 

As  it  passes  through  the  foramen  lacerum  it  is  closely  connected  t« 
the  ganglionic  part  of  the  vagus,  which,  however,  it  passes  over  with> 
out  mingling  with  it.  Havine  passed  through  the  aperture  just 
named,  it  bifurcates ;  one  brandi  of  this  bifurcation  unites  with  the 
vagus,  the  other  proceeds  vertically  downwards  between  the  internal 
jugular  vein  and  the  occipital  artery,  under  the  digastric  and  stylo* 
hyoid  muscles,  next  beneath  the  stemo-mastoid  muscle,  traverses  this 
muscle,  and,  descending  still  further,  reaches  the  deep  aspect  of  the 
trapezius  muscle,  in  which  it  tenninates. 

Whilst  traversing  the  stemo-mastoid,  it  gives  several  filaments  to 
that  muscle ;  these  form  a  sort  of  plexus  with  branches  of  the  third 
cervical,  llie  spinal  had  already  received  an  anastomosing  brandi  or 
two  from  the  communication  between  the  second  and  third  cervical 
pairs.  The  muscular  branch,  which  supplies  the  trapezios,  reoeiveB, 
on  its  anterior  surface,  some  considerable  branches  from  the  third, 
fourth,  and  fifth  cervical  pairs. 

If  we  now  trace  the  branch  which  the  spinal  accessory  sends  to 
the  vagus,  we  shi^  find  that  a  portion,  at  least,  of  this  branch  may 
be  tra^  to  the  pharyngeal  branch  of  the  pneumo-gastric,  which  it 
sometimes  wholly  forms;  frequently  also  a  portion  to  the  superior 
laryngeal  ;*  but  I  have  not  been  able  successfully  to  trace  it  to  the 
recurrent. 

The  Ninth  Pair  of  cranial  nerves,  or  great  hypoglossal,  is  the 
twelfth  pair  of  Scemmering. 

Its  origin  is  from  the  furrow  of  separation  between  the  corpora 
olivaria  and  pyramidalia  by  a  linear  series  of  filaments  which  unite 
into  two  groups.  These  traverse  the  dura  mater  separately,  but 
reunite  before  leaving  the  osseous  canal,  by  which  they  escape  from 
the  cranium. 

Descending  vertically  between  the  internal  carotid  artery  and  the 
internal  jugular  vein,  it  finally  crosses  in  front  of  the  pneumo-gastric. 
Arriving  under  the  posterior  belly  of  the  digastric,  it  here  changes  its 
course,  crossing  in  front  of  the  internal  and  external  carotid  arteries, 
and,  being  reacted  from  below  upwards,  it  reaches  the  inferior  sur- 
face  of  the  tongue.  At  the  last  bend  of  the  arch  it  forms  it  is  situated 
about  two  lines  above  the  hyoid  bones.    Anteriorly  it  is  in  relation  to 

*  Of  the  accuracy  of  this  view  I  laUsfled  myself  ter  repeated  dissections 
made  in  Paris  In  1S90-81. 
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the  hyo-ffloMus  muscle,  covered  by  the  anterior  belly  of  the  digmstiic 
and  by  m  stylo-hyoid :  next  by  the  sabnuaiUary  gland  and  mylo-. 
hyoideofl  muacle. 

The  hyo-glos8iu  muBcle  separates  the  nerre  from  the  llngoal  artery 
for  a  certain  distance. 

Bnmchea  cmd  cmastomotee,^!.  Filaments  of  communication,  form- 
ing sometimes  a  fine  plexus,  unite  the  nerve  to  the  eighth  pair.  2.  It 
sends  or  receives  from  the  superior  cervical  ganglia  a  fine  filaxnent. 
3.  It  receives  three  filaments  from  the  nervous  loop  formed  by  the 
fust  and  second  cervical  pairs  of  spinal  nerves.  4.  On  a  level  with 
the  edge  of  the  hyo-gkwsns  muscle  it  furnishes  a  remarkable  anasto- 
motic branch,  forming  a  wide  loop  with  the  lingual  (fifth).  5.  The 
most  remarkable  of  its  branches  is  the  descendens  noni.  This  renuu^- 
able  nerve,  the  function  of  which  seems  to  be  to  place  the  muscles  it 
supplies  with  branches  in  sympathetic  relation  with  the  tongue,  of 
which  the  hypoglossal  is  the  motor  nerve,  leaves  the  main  trunk  as 
it  changes  its  Erection,  descends  verticaUy  in  front  of  the  internal 
carotid  artery,  then  before  the  common  carotid,  and,  curving  outwards, 
anastomoses  over  the  internal  jugular  vein  with  a  descending  branch 
from  the  cervical  plexus,  thus  forming  a  wide  loop  or  arch  of  a  plezi- 
form  character.  From  the  convexity  of  that  ardi  so  fonned  two 
branches  proceed  •  one,  the  internal,  to  the  omo-hyoideus ;  the  other, 
external,  subdivides  into  two  branches,  one  destined  for  the  stemo- 
hyoideus,  the  other  for  the  stemo-thyroideus.  As  to  the  origin  of  the 
descendens  noni,  it  may  be  said  to  come  as  much  from  the  first  and 
second  cervical  pairs  of  nerves  as  from  the  ninth  cranial ;  dissections 
made  many  years  ago  led  me  to  view  the  system  of  the  descendens 
noni  as  a  plexus  of  nerves;  and  such  I  have  always  described  it  to 
be.  Its  mode  of  communication  superiorly  with  the  ninth  is  peca* 
liar,  for  the  connecting  filaments  come  more  from  the  terminal  portion 
of  the  nerve  than  from  the  central,  following  in  fact  a  retrograde 
course.  I  have  seen  not  unfrequcntly  a  second  nervous  loop  formed 
inferiorly  between  the  fourth  pair  of  cervical  nerves  and  the  descendens 
noni.  But  all  these  nervous  communications  present  many  varieties. 
6.  The  hypoglossal  sends  a  small  muscular  branch  to  the  superior 
part  of  the  muscles  of  the  sub-hyoidian  region.  7.  Muscular  branches 
are  detached  from  it  to  the  hyo-glossns  and  stylo-elossus.  8.  The 
nerve  terminates  by  sending  filaments  to  the  genioliyoideus,  genio- 
glossus,  and  to  the  intrinsic  muscles  of  the  tongue.  Thus  the  tongue 
receives  nerves  from  three  sources;  namely,  from  the  hypoglossal,  from 
the  lingual,  and  from  the  glosso>pharyngeal.  Of  these  the  ninth  is 
the  motor  nerve ;  the  others  are  connectid  with  sensation  and  sym- 
pathetic action  and  sensation. 
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THE  GREAT  SYMPATHETIC  NEBYE* 

AnatomJstB  soon  after  the  reyival  of  literatare  and  sdenoe  became 
aware  that  there  existed  in  man,  and  in  vertebrate  anlmab  generalij, 
another  system  of  nerves,  differing  somewhat  in  their  phjsicid  charac- 
ter, and  still  more  so  in  their  physiological  attributes,  from  tiie  system 
already  described.  They  observed  that  the  nerves,  or  nervous  system, 
I  am  about  to  describe,  were  distributed  mainly,  if  not  wholly,  to  the 
viscera  of  the  thorax,  abdomen,  aod  pelvis ;  that,  generally  speaking, 
they  were  limited  in  their  distribution  to  the  trunk,  including  the 
head ;  that  their  basis  was  measured  by  the  length  of  the  vertebral 
column,  including,  however,  the  cranial  ?ertebne ;  and  lastly,  that  their 
connexion  with  the  spinal  marrow  and  encephalon  was  indirect. 

As  regards  the  fmctiona  of  this  great  segment  of  the  nervous  sys- 
tem, it  was  not  difficult  to  observe  that  the  oipms  to  which  its 
nervous  filaments  proceed  are,  with  certain  exceptions,  insensible 
whilst  in  a  healthy  condition;  that  the  system  shows,  under  experiment, 
neither  sensibility  nor  irritability,  and  seems  to  be  withdrawn  from 
the  oognixance  of  the  individual.  Nevertheless  it  was  impossible  to 
deny  tbe  importance  of  a  system  which  supplies  the  heart,  the  bowels, 
the  liver,  kidneys,  and  other  important  organs,  with  nervous  filaments, 
and  hence  the  name  of  the  Great  Sympathetic  was  given  to  a  system 
whose  functions  are  still  all  but  unknown. 

Minute  anatomy  and  microscopic  research  have  of  late  years  some- 
what extended  the  knowledge  of  the  anatomut  in  respect  to  this  system 
of  nerves  and  ganglions  (for  of  these  it  is  essentially  composed);  but 
before  I  speak  of  these  additions  to  our  knowledge  I  shall  first  explain 
the  mode  of  dissecting  and  displaying  the  system  so  as  to  form  a  basis 
for  the  student's  further  inquiries  into  a  department  of  anatomy, 
physiology,  and  pathology  as  yet  exceedingly  obscure. 

Dissection. — Select  for  this  purpose  a  young  anatomical  subject. 
Lay  open  the  great  splanchnic  cavities  cautiously  but  fully ;  retain  the 
viscera  as  much  as  possible  in  their  place.  Meckel,  if  I  recollect 
aright,  commences  his  view  of  the  system  with  the  senidlunar  ganglion 
and  solar  plexus  as  the  centre  of  the  system ;  but  although  this  may 
be  the  more  philosophic  method,  it  is  not  so  practical  as  the  method  X 
venture  to  recommoul,  and  mieht  embarrass  the  student.  I  speak  from 
great  practical  experience  in  wese  matters,  and  a  fiill  recollection  of 
the  extensive  labours  in  comparative  anatomy  I  found  it  necessary  to 
embark  in,  before  I  could  distinctly  see  the  relations  of  this  system, 
even  anatomically,  to  the  oerebro-spinal  system. 

LDirrS  OF  THE  BASIS  OF  THE  SYSTEM* 

The  great  tyn^oathetie,  called  also  the  system  of  the  ganglions, 
system  of  the  nerves  of  organic  or  nutritive  life,  vegetative  system  of 
nerves,  &c.,  if  the  view  be  confined  to  the  series  of  ganglions  and  their 
connecting  filaments,  which  seem  to  form  the  natonl  basis  of  the 
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system,  extends  on  each  side  of  the  yertebnd  oolamn  from  the  first 
cerncal  rertebra  to  the  last  sacral,  or  even  the  coccygeal.  And  this  i» 
the  riew  I  feel  sUll  dispoeed  to  adopt,  admitting,  howerer,  that  in  all 
probability  the  haaia  of  the  system  indades  not  merely  the  series  of 
ganglions  and  their  connecting  filaments,  which  extend  fh>m  the  first 
oerWcal  vertebra  to  the  coccygeal,  bat  ought,  viewed  philosophicitlly, 
to  indode  the  series  of  ganglions,  whatever  form  they  may  assume, 
which  are  situated  anterior  to  the  first  cervical,  as  far  at  least  as  the 
cavemoos  sinus. 

For  the  sake  of  method  I  shall,  for  the  present  at  least,  consider  the 
two  series  of  ganglions  and  their  connecting  filaments,  already  spoken 
of,  as  the  basis  of  the  sympathetic  system  of  nerves. 

Two  extended  cords,  interrupted  by  ganglions,  extend  from  the  first 
cervical  vertebra  to  the  coccygeal.  1 .  All  these  ganglions  are  con- 
nected to  each  other  by  fikanmia  of  communication ;  these  constitute 
the  cords.  2.  From,  or  to  these  eanglions  proceed  other  filaments,  of 
which  some  join  the  oerebro-spinal  system  of  nerves,  othen  proceed  to 
the  organs  of  the  body.  3.  Certain  filaments  leave  the  ganglions 
of  the  basis,  and  terminate  in  other  ganglions  situated  amongst 
the  viscera,  from  which  aeoondary  ganglioni,  if  I  may  so  call  them, 
nervous  filaments  proceed  in  great  nimibers  to  the  viscera. 

CERVICAL  PORTION  OF  THE  GREAT  STICPATHETIC. 

Commence  with  the  superior  cervical  ganglion.  This  remarkable 
ganglion  is  situated  in  front  of  the  second  and  third  cervical  vertebra 
upon  the  rectus  anticns  musde.  From  the  ganglion  a  branch  passes 
upwards  into  the  carotid  canal ;  this  branch  divides  into  two  as  it 
fnters  the  canal,  which  by  their  interlacing  form  a  plexva  in  the 
cavernous  sinus,  whence  proceed  branches  to  the  sixth  cranial  pair  of 
nerves  always,  and  sometimes  to  the  fiflh.  The  same  branch  sends  a 
filament  to  the  vidian,  and  thus  reaches  the  ganglion  of  Meckel,  for 
both  branches  of  the  vidian  are  connected  with  the  ganglion  of  Meckel. 
This  is  called  the  inferior  branch  of  the  vidian. 

The  cavernous  plexus  is  situated  to  the  inside  of  the  carotid  artery,  as 
that  vessel  is  about  to  enter  the  cavernous  sinus.  From  this  plexus 
arise  filaments,  which  may  be  traced  to  the  third  pair,  to  the  lenticular 
ganglion,  to  the  fifth  pair,  and,  finally,  three  whidi  accompany  the 
carotid  artery. 

From  the  superior  cervical  ganglion  pass  its  anterior  branches, 
communicating  with  the  eiosso-phaiyngeal  and  pneumo-gastric  nerves, 
and  with  the  hypo-glossal. 

oord  lower  down  in  the  diest :  ftom  these  gangUa  may  be  traced  the  branch 
which  each  sends  to  or  reoeiTcs  firom  the  luteroostal  nerves.  1 1  Is  placed  oo 
one  of  the  intercostal  nerves;  0,0.0,0,0,0,0,0,0,  Interoostal  arteries; 
S.  4,  greater  and  smaller  splanchnic  nerves;  6  pcrfnts  to  the  onion  of 
tnese  nerves  with  the  semilunar  gangUun  In  the  uxlomen,  beneath  the  dia- 
plu«gm ;  t,  a  portion  of  the  brachial  jMezos.  %*  A  double  dotted  line  mario 
the  position  of  the  djaphrsgin. 
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B7  its  eztenial  bnnches  this  ganglion  commtmicatcs  with  the  first, 
second,  and  third  pain  of  oerviod  nerves. 

By  its  inferior,  descending  in  the  neck,  behind  the  great  vesaels  and 
the  inferior  thyroid  artery,  it  commonicates  with 

The  middle  cervical  ganglion, — Its  internal  branches  are  divided 
into  those  following  the  branches  of  the  external  carotid  artery,  aod 
five  visceral  branches,  viz.,  the  phanmgeal  branches,  the  laryngeal, 
and  the  cardiac.  The  middle  cervical  ganglion  is  frequently  wanting, 
in  which  case  the  ramus  oom/mmicans — that  is,  the  root  or  basis  of  tlie 
system — goes  to  the  inferior  cervical  ganglion. 

Haller  called  the  middle  cervical  ganglion  the  ^yrcid^  in  consequeooe 
of  its  being  generally  placed  in  close  union  with  the  inferior  tfayrakl 
artery.  When  this  ganglion  exists  it  communicates,  of  course,  with 
the  one  above,  and  with  the  other  below  it ;  externally,  with  the  third, 
fourth,  or  fifth  cervical  pair  of  nerves ;  internally,  it  gives  off  iht 
middle  or  great  cardiac  nerve  of  Scarpa. 

The  inferior  cervical  ganglion  is  very  constant,  and  belongs  as  much 
to  the  thorax  as  to  the  neck.  It  is  placed  in  front  of  the  transverse 
process  of  the  seventh  cervical  vertebra  and  the  head  of  the  first  rib, 
behind  the  origin  of  the  vertebral  artery.  Besides  the  rami  com- 
municontes  it  gives  off  a  branch  following  the  vertebral  artery ;  it 
coDomunicates  with  the  sixth,  seventh,  and  eighth  cervical  pairs,  and 
sometimes  with  the  first  dorsal. 

Other  branches  pass  in  front  of,  and  behind,  the  subclavian  art«ry, 
forming  a  nervous  ring  or  loop ;  these  join,  first,  the  thoracic  ganglion  ; 
finally,  it  usually  gives  off  the  inferior  cardiac  nerve. 

Before  proceeding  to  the  dissection  of  the  thoracic  portion  of  the 
sympathetic  sptem,  the  dissector  may  follow  the  vertebral  and  the 
cardiac  nerves.  Trace  the  vert^>ral  nerve  through  the  canal  for  the 
vertebral  artery,  which  it  follows.  M.  CniveilUer  thinks  that  this 
filament  connects  the  inferior  cervical  ganglion  with  the  third,  fourth, 
and  fifth  pairs  of  cervical  nerves. 

The  cardiac  nerves,  right  and  left,  arise  from  the  cervical  ganglia ; 
they  are  joined  by  some  delicate  filaments  from  the  pneumo-gastric. 
If  traced  into  the  thorax  they  will  be  found  placed  upon  the  origins  of 
the  pulmonary  artery  and  aorta,  there  forming  the  cardies  plexnt, 
from  which  proceeds  the  coronary  plexus,  which  follows  the  course  of 
the  coronary  arteries,  and,  after  leaving  these,  is  distributed  to  the 
muscular  tissue  of  the  heart.  These  nerves  present  remarkable 
varieties.  The  right  superior  cardiac  nerve  is  usually  placed  behind 
the  common  carotid  artery,  and  descends,  crossing  the  inferior  thyroid; 
next  penetrates  into  the  tiiorax  behind,  but  sometimes  in  front  of^  the 
subclavian  artery ;  it  follows  the  course  of  the  biachio-oephalic  artery, 
and  thus  reaches  the  posterior  surface  of  the  arch  of  the  aorta.  Here 
it  anastomoses  with  &&  left  cardiac  nerves,  and  then  joins  the  cardiac 
plexus. 

The  middle  cardiac  nerve  of  the  right  side  arises  from  the  middle 
cervical  ganglion  when  present,  and,  when  absent,  from  the  cord  of  the 
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sympathetic  itself;  it  is  often  the  largest  of  the  cardiac  neires ;  it 
proceeds  to  join  the  cardiac  plexus. 

The  inferior  right  cctrdiac  nerve  comes  from  the  inferior  oerrical 
sanglion,  accompanies  the  middle  cardiac^  and,  descending  with  it  in 
Inont  of  the  tratiea,  terminates  in  the  cardiac  plexus.  The  left  cardiac 
nenres  differ  a  little  in  their  arrangement  from  the  right  cardiac,  but 
not  in  anj  essential  points.  In  the  cardiac  plexus,  which  some  divide 
into  an  anterior  and  posterior,  there  is  generally  found  a  ganglion  or 
two ;  they  are  placed  chiefly  between  the  aorta  and  the  right  branch  of 
the  pulmonary  artery. 

The  thoracic  portion  of  the  great  sympathetic  consists  of  twelve 
ganglia  and  their  filam^ts  of  communication.  The  cord  thus  formed 
on  each  side  of  the  thorax,  external  to  the  pleura,  crosses,  in  its  course, 
the  heads  of  the  ribs,  communicating  above  with  the  last  cervical 
ganglion,  and,  below,  with  the  first  lumbar.  The  intercostal  arteries 
and  veins  pass  behind  the  cord,  and  the  azygos  vein  runs  parallel 
to  it. 

The  branches  proceeding  from  this  portion  of  the  great  sympathetic 
are  external  and  internal.  The  extonal  are  generally  two  for  each 
ganglion,  which  it  receives  from,  or  sends  to,  the  dorso-spinal  (intercostal) 
nerves.  The  intemal  branches  of  the  second,  third,  fourth,  and  fifth 
of  the  thoracic  ganglia  proceed  either  to  the  walls  of  the  aorta  or  to 
the  pulmonary  [dexus ;  the  intemcU  branches  of  the  sixth,  seventh, 
eighUi,  ninth,  tenth,  eleventh,  and  twelfth  cmite  to  form  the  eplanchnie 
nerves ;  these  are  usually  two  on  each  side,  a  large  and  sniall.  The 
larger  is  formed  by  branches  from  the  sixth,  seven w,  eighth,  and  ninth, 
but  sometimes  also  from  the  fourth  and  fifth  thoracic  ganglia :  these 
unite  to  form  a  considerable  trunk,  which,  after  descending  in  a 
sloping  manner  over  the  sides  of  ihe  vertebrae,  the  vena  azygoa, 
and  thoracic  duct,  passes  into  the  lower  part  of  the  posterior  medi- 
astinum, next  through  the  diaphragm,  generally  by  an  opening  pecu- 
liar to  itself,  and  thus  reaching  the  abdomen  joins  the  semilunar 
ganglion. 

"Die  smaller  splanchnic  follows  pretty  nearly  the  same  course,  but 
generally  joins  the  renal  plexus. 

The  semilunar  ganglion  and  solar  plexus,  although  placed  in  the 
abdomen,  belong  in  an  especial  manner,  as  regards  their  origin,  or,  at 
least,  as  regards  the  point  of  connexion  with  die  basis  of  the  system, 
to  the  thoracic  portion  of  the  great  sympathetic.  The  ganglia  com- 
posing the  plexus  are  placed  in  the  middle  plane  of  the  hodj,  around 
and  upon  the  coeliac  artery,  above  the  pancreas.  Both  the  great 
splanchnics  proceed  into  its  larger  portion,  usually  called  the  semi- 
lunar ganglion.    Its  form  is  so  irr^nlar  as  to  defy  description. 

From  tbe  solar  plexus  proceed,  as  from  a  centre,  pUxtues  following 
the  course  of  the  following  arteries : — Diaphragmatic ;  coeliac,  dividing 
into  coronary,  hepatic,  and  splenic ;  superior  mesenteric;  inferior 
mesenteric.  The  student  will  do  well  to  trace  these  plexuses  to  the 
organs  to  which  they  are  ultimately  distributed. 
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LuviUR  Portion  of  the  Great  Sthpathetic.— The  Inmlnr 
ganglia  are  four  or  five  on  each  side,  placed  apon  the  sides  of  the 
bodies  of  the  lombar  Tertebne,  and  to  the  inner  side  of  the  psoas ; 
they,  of  oonne,  all  commonicate  with  each  other,  and  with  the  last 
donal  and  first  sacral  gan^ia ;  they  have  also  external  and  mtemai 
branches. 

The  extemai  hold  the  same  relation  to  the  lomboHipinal  nenres  as 
the  extemai  branches  of  the  thoracic  ganglia  do  to  the  dorso-qMoal 
nenres. 

The  internal  brandies  assist  in  forming  the  inferior  mesenteric 
plexus,  and,  moreover,  constitute  the  aortic  plexus ;  also  the  hypo- 

?istric  plecus.  There  are  two  hypogaatric  pUxuses,  a  right  and  left, 
hey  occupy  the  lateral  and  inferior  part  of  the  rectum  and  bladder  in 
man,  and  of  the  rectum,  vagina,  and  bladder  in  woman.  These 
plexuses  (hypogastric)  receive  filaments  from  several  other  woaicem, 
and  in  an  espedal  manner  from  the  anterior  branches  of  the  sacro- 
spinal nerves;  from  these  are  given  off  the  following  secondary 
plexuses,  following  the  course  of  the  arteries,  viz.,  the  hsmorrtioidal, 
vesical,  vaginal,  uterine,  testicular,  and  ovarian. 

The  Sacral  or  Pelvic  Portion  of  the  Great  Stmpathetic. 
— ^This  consists  of  a  series  of  ganglia  and  their  connecting  filaments, 
placed  in  front  of  the  sacnd  vertebrae  and  behind  the  rectum,  gvnerally 
four  in  number  on  each  side.  The  system  usually  teiminatea  by 
anastomoses  between  the  right  and  left  sympathetic  cords,  on  the 
anterior  surface  of  the  first  coccygeal  vertebra :  at  the  point  of  union 
there  is  usually  placed  a  small  ganglion — the  ganglion  tmfKir.  The 
sacral  ganglia,  in  respect  to  their  branches,  resemble  the  other  portiona 
of  the  system, — that  is,  they  transmit  filaments  of  oonununication — 
1st,  to  the  nearest  spinal  nerves;  2d,  filaments  to  the  adjoining 
organs. 


ORGANS   OF    SENSE. 


votot'.    The  faactian  oT  U 

iDt^tf  of  the  oMtil  taacaoaa;  mi  ij  ita  mtncla  it 

pnuhig  lh<  puBODs  and  Ceelinn  of  the  miad. 

The  OTgiD  coniuts,—!,  of  Uie  aoterior  pramtnsit  port.  compOHd 
of  bone,  cutilags,  uid  mtudes ;  3,  two  oiifini,  the  utcrior  nan ; 
3,  the  ubI  foHE  )  4,  tvo  tpertum  called  the  pocterior  nus. 

A  partition  (Kptnm  narium)  with  boaj  and  cartilaginoui  walla 
aefKrmU*  the  nanal  fiigui  from  each  other.  LaMlj,  the  naaal  cant; 
or  oaTitiee  communicate  with  othen  whidi  mar  be  called  their  ap- 
pendage*; these  are  the  frontal,  ethmoidal,  iphenoidal,  and  maiillary 
sinuM*.     B;  the  poateiior  narea  Ihej  communicate  directly  with  the 

1 .  The  bouet  of  the  tioae  hare  been  alnadf  deacribed. 

3.  Cartilagei. — Ktb  on  cadi  ride,  namely-,  two  larger  and  three 
inaaller.  The  larger  are  called  the  upper  and  lower  lateral  caitilagei ; 
the  iiDallBT  STB  named  aeaamoid.  In  additkia  to  tiuK  then  ia  a 
central  piece,  or  oartilaga  of  the  leptmn. 

The  nppar  lateral  eartilagea  ate  flattened  and  triangular ;  their  inner 
margisa  da  not  touch  tboie  of  the  oppcsite  pj.  f^,  * 

■ide,  but  are  connected  to  the  margina  of  the 
cartilage  of  the  Mptum.  A  fibrwii  mem- 
brane connecta  thdr  other  mai^ini  to  the 
auperior  mailllary  bone,  to  the  niaal  booe* 
aMre,  and  ts  the  lower  latenU  cartilagea 
below. 

The  lower  bleral  cutib^a  are  each 
eurred  inward*  and  mcBallj,  and  thai 
cbieflf  form  the  apertnrea  of  the  ooMriti. 
Theia  cartJt^M  are  oonnectad  above  by  a 
tibnma  memnaoa  to  the  upper  lateral  car< 

•  Fig.  m.— View  a  Ike  ewlflaset  of  tb 
Tnm  beLow^— I,  meilal  line,  poelwa  of  Ut 
lateral  canllHe ;  >,  left  lateral  anllace ;  4, 
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tilages ;  ezienially  to  the  superior  manUaiy  bone,  and  internall  j  to 
the  lower  and  fore  part  of  the  cartilage  of  the  aeptam. 

The  smaller  or  sesamoid  cartilages,  two  or  three  on  eadi  side, 
complete  the  arch  of  the  aperture  of  the  nostrils.  They  are  dereloped 
in  the  fibrous  membrane  connecting  the  lower  lateral  cartilage  to  the 
maxillary  bone.  A  considerable  portion  of  the  margin  of  the  nostiik 
is  unsupported  by  any  cartilage. 

3.  The  larger  muscles  of  the  nose  have  been  already  described. 
The  int^mnents  of  the  nose  abound  with  sebaceous  follicles,  and  are 
otherwise  peculiar.  The  short,  stiff,  and  somewhat  curved  hairsy 
growing  from  the  inner  surface  of  the  a]«  and  septmn,  are  called 
vibrissa. 

The  apparatus  just  described  forms  a  cavity  (the  vestibule),  smaU 
in  man,  lai'ge  in  the  hone;  distinct  from  the  nasal  fosas,  from  whidi 
in  that  animal  it  may  be  shut  out.* 

Naaalfoa^a, — These  cavities,  which  are  usuallv,  and  have  beco  so 
described  whilst  considering  the  skeleton,  nevertheless  merit  a  carefiil 
examination  in  the  recent  state. 

PTTOITABr,  MUOOOS,  OR  8CHNEIDERIAN  MEMBRANE. 

A  peculiar  mucous  membrane  lines  the  cavities  of  the  nostrils 
throughout,  extending  into  the  sinuses,  continuous  with  the  integn- 
ment  at  the  margin  of  the  cavity  of  the  vestibule^  with  the  mucous 
membrane  of  the  pharynx  and  palate  posteriorlv,  and  with  the  cod- 
junctiva  oculi  by  the  nasal  duct  and  puncta  laaurymalia.  It  varies 
in  thiclcness  and  in  vascularity.  The  membrane  where  it  invests  the 
sinuses  is  pale  and  thin,  and  differs  greatly  from  that  investing  the 
walls  of  the  fossae  and  the  turbinated  bones.  The  general  effect  of  the 
membrane  is  to  diminish  the  size  of  the  various  cavities  and  apertares 
seen  in  the  skeleton.  Some  (the  spheno-palatine,  anterior  palatine) 
it  closes  up.  The  microscope  shows  that  the  membrane  is  protected 
by  a  layer  of  epithelium,  which,  anteriorly,  is  laminated.  The  mem- 
brane contains  likewise  a  layer  of  mucous  glands.  Where  it  iuTests 
the  sinuses,  it  shows,  under  the  microscope,  vibratile  dlia. 

The  blood-vesseh  of  the  nose  merit  no  special  description.  The 
arteries  have  been  already  enumerated  in  the  history  of  the  blood- 
vessels,  and  are  chiefly  branches  from  the  fiidal,  intoval  maxillary, 
and  ophthalmic    The  veins  join  the  facial  and  ophthalmic  trunks. 

The  nerves  are  numerous.  The  most  important  is  the  olfactory, 
or  first  cerebral  pair.  The  origin,  course,  and  ultimate  distribution 
of  these  nerves  have  been  already  described.!  The  nerves  of  the 
septum  are  rather  more  distinct  than  those  of  the  outer  wall ;  they 
are  no  longer  visible  on  the  lower  fourth  of  the  septum.    The 

• 

*  In  man  the  cartilage  and  mnades  by  which  this  is  effected  are  almost 
vefltiglary ;  they  are  most  hl^^ly  developed  in  the  whale, 
t  See  chapter  on  the  Nervous  System. 


bnmdia  of  Uw  otbclory  iKma  hara  beta  traced  to  the  manbniic 

coTcring  th«  lower  ipoiigy  bonn  ud  to  tbe  portion  inTeitiiig  tin 
roiddJe  and  Eover  meatuA.  For  a  minaU  hiit^ray  of  the  otbeT  nerv« 
luppljisg  the  itracture  and  mnaana  membraDe  of  tbe  noae,  ■««  tbt 
Chapter  on  Nenroiogj. 

MINUTE  XCBOLES  ID  CONNEXION  WITH  THE  NO^TRILa. 

There  are  Krenl   tniuclea   and   cartilages   comiected  with  the 
iDKhaninii  of  tbe  bumao  oogtrils  which,  though  merelj  mdinMntary 


_  Fit-m.* 

tbe  acale  of  creation.    The  lint  of  dieH  i>  a 

nnucabtr  alip  deecribed  In  Santorini.    This 

muscubtr  slip  lies  beneath  the  lentnr  labil 

■Dperioris  alcqne  nasi,  and  i>  connected  b; 

its  lower  end  with  the  origin  of  the  compresor 

nasi.     It  is  al»ut  an  inch  in  length,  and  wa« 

called  by  Allnn OH  "Biio[Qaliu,^*ia  consequence 

of  being  attached  only  to  bone,  and  therefore 

haring  no  apparent  action.     Santorini  called 

it  rbomboideuB.     This  muscle  seenu  to  o^ 

cupy  the  apace  of  the  powerful  mnscle  which, 

in   the  Rorqual,  descenda  from  the  auperior 

maiillary,    or   intermaiillary    bonea,   to    be 

attached  to  the  raat  cartilage  filling  up  the 

noatrils  of  the  whale.    In  man  the  muscle  is 

nidimentaiy,  and  so  also  is  the  cartilage  to 

which,  I  think,  it  Is  attached,  and  which  is  represented  in  man  by 

a  amall  fibro-oartilage  attached  to  the  anterior  eitremity  of  the  lower 

turbinated  bone 

The  remaining  mosculnr  fibres  connected  with  tbe  small  cartilage* 
and  orifices  of  the  aoatrila  hare  been  lately  arranged  by  Thiele  onder 
two  beads — the  dilator  naria  posterior  and  dil.  Dans  aolarior. 

To  display  these,  temove  carefully  the  common  elerator  from  its 
origin,  and  lay  it  down  in  conneiion  with  the  orbicularis  moacle 
below.  Cut  through  the  compreMor  nasi  withoat  altogether  lemaTJng 
it.  The  fibres  of  the  dilator  p/aterior  may  now  be  seen  attached 
to  the  margin  of  the  ascending  process  of  the  superior  maxillary  bone 
and  the  Hsamoid  cartilages  of  the  air  on  one  hand,  and  to  the  akin  in 
the  other.  The  dOaior  aniirior  muscle 
to  the  cartilage  cf  the  aUe. 

In  addition  to  thae,  I  believe  that  there  exist  other  muscular  fibres 
on  the  inner  side  of  the  ascendtng  process  of  the  maiillary  bone  in 

•  Fig.  tM.-Bones  sad  canllifM  of  the  n 

bone;  0,  ascending  process  of  Ihe  npetior  m ^ .  -.  —^^-.-^—— 

lateral  certUige ;  >,  Icmu  launl  carUlage,  lis  onter  part ;  I,  dlUa  dIUa.  Iti 

Inner  part;  i.t,  staamold  cariUsies,  and  peculiar  portkm  of  •— •  — 

pleUng  the  nostiUs. 


attached  to  the  skin  and 
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li  the  mull  carljkge  t  jost  slloded  to.  Tliejr  fonn  a 
diitinct  muncle  in  the  bone,  and  cmitribiito  to  cloH  the  deep  Dual 
ravitiB  henactJcallj,  ind  to  cut  off  ill  commimiatioii  with  the 
vcatibolc  uid  thfl  de«p  nareA.  fn  nun  all  these  stnictUT^B  ore  njdi- 
mcotarjr.     The  diiiton  msf ,  I  Ihink,  b«  trued  to  thU  csrtilige. 


THE  TONGUE. 

The  extriiuic  muaclci  of  the  tongne,  together  with  its  relitioni  to 
the  sarrouodiiig  parts,  and  eapedallr  to  the  hjoid  boDn  ind  laiTui, 
hare  been  almdy  dncribed.  Id  this  diTision  of  tlie  worli  the  tongue 
it  Tiewed  u  the  proper  organ  of  tute,  witiiDat  omitttaig  its  relationi 
to  the  fnnctjan  of  d^latition,  and  coDKqnentljr  ite  relatioat,  snch  u 
they  Bi«,  to  the  organs  of  digatloD. 

Distection. — Examine  the  tongae  quite  free)),  and  when  remoTed 
altogether  from  the  body.  A  taicroeoope  wilt  be  required  to  niak* 
oat  the  more  minate  structnit* ;  but  a  nnall  lent  of  onitiiary  power 
will  enable  the  itndent  to  take  a  good  practical  view  of  the  organ. 

The  tongue  aaaisti  in  mastication,  deglutition,  ud  articulatian.  It 
rajies  in  afxe  In  different  penona.  The  base  or  root  ia  backwaida,  tlie 
^Mi  forwards;  the  bue,  and  a  great  part  of  the  loner  inrface,  are 


*F*: 


1  Ihat  portloti  Df  xht  pltidti 

.,  _*  nanf  nerve,  a  braodi  of  t 

oUKlaT,  or  Hm  pair  of  oervu ;  3.  tlie  u 
IdlTUonofUielflhpilr. 
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attached  tb  other  structures ;  the  dorsum  and  margins,  and  the  apex 
on  all  ndeBf  are  free. 

The  attachments  of  the  tongue  are,  1,  by  the  general  mucous  mem- 
brane; 2,  hj  the  muscles  alreifdy  described,  to  other  textures;  3,  by 
the  fibro-cellular  tissue  which  unites  it  to  the  hyoid  bones.  On  look- 
ing at  the  mucous  membrane  prior  to  all  dissection,  three  folds  may  be 
olwenred ;  they  are  called  glosso-epiglottic.  The  centre  one  is  the  best 
marked;  it  is  not  wholly  formed  by  the  mucous  membrane,  but  is 
supported  by  a  slender  band  of  fibres  of  the  yellow  tissue,  elastic  and 
strong ;  these  fibres,  by  their  elasticity,  give  to  the  epiglottis  its  con- 
stantly vertical  position,  unless  when  prised  downwards  in  the  act  of 
deglutition.  In  some  animals  there  exist,  in  the  situation  of  this 
middle  glosso-epiglottic  fold,  a  pair  of  muscles  (glosso-epiglottic),  the 
substitute  for  which  in  man  is  the  elastic  ligament  I  now  describe. 

The  three  glosso-epiglottic  folds  give  rise  to  two  little  depressions 
on  either  side  the  centnd  fold. 

Somewhat  further  out  are  two  folds  of  mucous  membrane  connect- 
ing the  tongue  to  tiie  palate.  These  are  the  anterior  pillars  of  the 
fauces  alretuiy  described,  containing  within  them  the  constrictors  of 
the  fauces.  By  the  mucous  membrane  the  tongue  is  also  extensively 
connected  to  the  pharynx.  Inferiorly  and  anteriorly  a  reflexion  of  the 
mucous  membrane  connects  the  tongue  on  each  side  with  the  gums ; 
mesially  this  reflexion  forms  the  frenum. 

The  finee  surface  of  the  toDgue,  composed  chiefly  of  the  dorsum,  is 
covered  by  a  thin  and  smooth  mucous  membrane.  This  surface  is  not 
very  sensitive.  Below  the  apex,  on  each  side  the  frenum,  lie  the  lin- 
gual veins  and  arteries ;  hence  the  danger  of  rash  operations  there.  On 
each  side  the  frenum  terminate  the  ducts  of  the  submaxillary  glands, 
which  should  be  sought  for  and  bristles  passed  into  them ;  further 
back  are  the  orifices  of  the  ducts  of  the  sublingual  glands. 

The  upper  surfiu»  of  the  tongue,  called  the  dorman,  presents,  1 ,  the 
trically.  Towards  line,  a  slight  furrow  dividing  the  tongue  symme- 
raphe,  or  median  the  base  the  raphe  leads  to  a  depression  called 
foramen  ccecum  by  Morgagni:  into  this  depression  several  mucous 
glands  and  follicles  open.  2.  The  papillas,  found  also  on  the  apex  and 
sides  of  the  tongue.  These  papillft,  varying  both  in  size  and  form, 
have  been  described  as  of  three  kinds. 

1.  The  large  papilke;  eight  to  fifteen  in  number,  and  arranged  in 
two  rows,  describing  the  form  of  the  letter  V.  They  resemble  in«> 
verted  cones  with  the  base  turned  upwards. 

2.  The  middle-eized  papilks  are  more  numerous  than  the  last. 
They  are  small  rounded  eminences,  scattered  over  the  middle  and  fore 
part  of  the  dorsum  of  the  tongue. 

3.  The  smallest  papilks  (jp,  minima)  include  the  conical  and  the 
filiform.    They  are  the  most  numerous  of  all. 

All  these  papille  are  highly  vascular  and  sensitive:  nerves  proceed 
in  abundance  to  them,  and  the  nerve-tubes  enter  them.  A  squamous 
epithelium  covers  the  papiUary  surface. 


a  fbood  in  cmiDenon  with  the 
A  group  of  lucfa  gUodi  eiMti  bear 
the  apu  on  tlie  ooder  (urficc : 
BUndia  vitw«d  them  ti  >  distinct 

Th«  ton{pie  in  mui  »  -rirntiallT 
muKiilkr :  lo  prove  thii  it  ii  oaljr 
neoMSUj  to  cut  It  acron  at  mj 
point  anterior  to  thabuf.  TfaciDtu- 
cukr  fibm  nov  alluded  to  an 
called  the  intrinaic  miucia  of  the 
tongue,  to  diftisguiib  tlwm  from 
the  ritriiidc  ilnodj'  described. 
Tbey  are  anaoged  io  two  prindpaJ 
toDgitudioal  lajen  and  s  lar^ 
mass oftrajUTerse  fibm.  Bjcatr- 
fuliy  directod  inonoru  the  coane 
of  the  intrinsic  fibrti  may  resdily 
bemadeout.  Tite ttrtical tmacalar 
fhrtt,  weu  so  dutinctJ]'  on  a  tians- 
TencKCtion  of  tbe  tongue,  or^inallf 
dcscilbed  by  Gerd;  u  a  djatinci 
mUDcle,  an  contidered  bj  Theile  ui 
merely  the  aaccndiDg  fkodcoli  of 
the  genio^ossal  moscLef,  and  tbe 
oblique  bundles  of  the  tratUTeree 
intrinsic  muidei. 
The  inpeificial  longitndlDal  layer  of  these  iotrinnc  mnielei  hne 
been  called  ii^gtati*  mtperfieialit.  It  is  placed  immediately  bawatfa 
tbe  mucous  membrane,  and  nua  from  the  apei  bickwaida  to  near  the 
hyoid  bones. 

Tht  inTerior  or  deep  loi^tndiaal  layer  of  intrinaic  fibres  has  beea 
long  known,  hsTing  been  described  by  Donglaa  and  Albino):  it  ia  tbe 
lingualis  muscle,  in  fact,  already  dcsfribcd.  It  extends  from  tbe  base 
to  the  apei,  between  the  geoio-glossus  and  hyo-glossus  muscles.  Some 
of  tbe  fibre)  occuionally  nach  tbe  hycid  bones. 

The  trauaverte  mBsdes  {lingrtSet  tratattni)  form,  with  tbe 
peculiar  granular  fat,  a  considarable  portion  of  the  bulk  of  the  tongue. 
The  median  fibrous  partition,  to  be  pnsently  described,  dJTides  them 
from  each  other. 

A  vertical  layer  of  yellow  elaitic  timie  diitidM  tbe  tongue  mvially 
and  longitudinally  into  two  parts ',  it  is  best  seen  by  a  transrene  sec- 
tion of  the  tongue.  This  vertical  layer  ia  amnected  with  tbe  hyoid 
bone  and  with  the  fibrous  structure  oannecting  tbe  bait  of  the  organ 
to  the  body  of  the  hyoid.  Some  of  these  stmctona  art  veitigei  of 
more  fully  developed  oigant  in  other  animaU. 

'y.  m.— To  iliijw  UiE  miKoiu  and  Hnllent  anrboe  of  tbe  lonnK.— I, 
ixeain  of  Hoipwal  |  *,  I,  tbe  p^Uw  latlalK 
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The  arteries  of  the  tongue  are  derived  from  the  lingual,  the  facial^ 
and  the  ascending  pharyngeal. 

The  nerves  of  the  tongue  are  three  on  each  side : — 

1.  The  lingual  branch  of  the  fifth  pair,  called  gustatory :  it  supplies 
the  papillie  and  mucous  membrane  of  the  fore  part  and  apex  of  the 
tongue. 

2.  The  lingual  branch  of  the  glosso -pharyngeal.  This  supplies  the 
mucous  membrane  of  the  base  and  the  larger  papills. 

3.  The  lingwdy  hypoglossal,  or  ninth  pair;  distributed  to  the 
muscles ;  it  is  the  motor  nerve  of  the  tongue. 


THE  EAB. 

It  is  usual  to  describe  the  organ  of  hearing  as  composed,  on  each 
side,  of — 1st,  an  external  ear ;  2d,  a  middle  ear ;  3d,  a  deep  or  internal 
ear. 

Of  these  three  sets  of  organs  the  deep  alone  is  the  essential  part  of 
the  organ  of  hearing,  the  more  external  parts  being  mere  accessories. 

Of  many  of  these  various  and  very  complex  structures  the  functions 
are  wholly  unknown. 

The  External  Ear  (cmricula ;  pinna  catriculaB)  presents  the  fol- 
lowing prominences  and  depressions: — 1.  the  helix;  2,  the  grooves  of 
the  helix;  3,  the  anti-helix;  4,  the  fossa  navicukris;  5,  &6  tragus ; 
6,  the  anti-tragus;  7,  the  concha;  8,  the  lobe  of  the  ear.  These 
forms  are  easily  seen ;  they  are  peculiarly  human,  and,  when  finely 
and  clearly  defined,  as  in  the  antique  ear,  give  to  it  great  beauty.  The 
lobe  is  found  in  no  other  animal  but  man. 

The  whole  configuration  is  liable,  however,  to  many  deformities, 
which  all  more  or  less  represent  the  condition  of  the  ears  in  a  foetal 
state,  or  which  represent  the  ears  of  animals  lower  in  the  scale.* 

To  examine  these  structures  requires  little  or  no  dissection.  When 
this,  however,  is  appealed  to,  it  will  be  found  that  the  apparatus  is 
more  complex  thaa  was  at  first  supposed.  By  removing  the  inte- 
guments cautiously  the  following  anatomical  facts  may  be  made 
out: — 

1.  The  skin  of  this  region  is  remarkably  fine  and  delicate.  Its 
sebaceous  follicles  are  numerous. 

A  cartilage  forms  the  basis  of  the  ear,  but  it  does  not  extend  into 
the  lobe.  In  this  cartilage  there  are  fissures,  minutely  described  by 
Santorini.  Besides,  this  cartilage  of  the  concha,  as  it  is  called,  is  con- 
tinuous with  that  forming  the  cartilaginous  tube,  which  passes  towards 
the  middle  ear,  and  is  connected  by  a  fibrous  membrane  with  the  circum- 
ference of  the  osseous  meatus.  Thus  the  auditory  canal  is  formed, 
extending  from  the  cavity  of  the  concha  to  the  membrane  of  the  tym- 
panum, where  the  middle  ear  commences.     Up  to  this  point,  the 

*  See  the  Manual  of  Artistic  Anatomy.— B.  Knox. 
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organ,  when  disordered,  ia  within  the  reach  of  imrgical  means;  beyond 
that  it  is  doubtful  how  £ur  the  suigeon  can  interfere. 

The  auditory  canal,*  thus  partly  osseous,  partly  cartilaginous,  is  oom* 

{dieted  by  a  fibrous  membrane,  which  fills  up  the  fissures  in  the  carti* 
ages  composing  it,  and  further  connects  it,  on  one  hand,  to  the  concha, 
and,  on  the  other,  to  the  temporal  bone.  I  have  seen  purulent  matter, 
formed  in  deep  abscesses  of  the  back  of  the  neck,  first  appear  extenially 
by  the  meatus,  having  found  it  easier  to  penetrate  the  fibrous  mem- 
brane of  the  tube,  than  to  reach  the  surface  through  the  strong  fascia 
and  tendinous  muscles  of  the  back  of  the  neck.  Thus  minute  anatomy, 
here,  as  elsewhere,  explains  pathological  appearances  otherwise  unin- 
telligible. 

Above  and  behind,  the  fibrous  membrane  just  described  completes 
the  auditory  canal. 

The  ligaments  of  the  auricle  are — a  superior,  an  anterior,  and  a 
posterior. 

Its  extrinsic  muscles  have  been  already  described  when  speaking  of 
the  epicranial  muscles. 

The  intrinsic  muscles  are  rudimentary  in  man  as  compared  with 
other  animals,  but  they  are  usually  quite  distinct,  and  may  be  readily 
made  out.    They  are — 

The  musculus  tragicus. 

,,  anti-traglcus. 

„  helids  major. 

,,  helicb  minor. 

„  auriculas  transyersus. 

If  these  muscles  act  at  all,  which  is  not  impossible,  their  fimciaons 
must  be  to  impress  minute  motions  on  various  portions  of  the  cartilage 
of  the  concha. 

The  auditory  canal  is  lined  throughout  by  the  integuments  whidi 
cover  also  the  membrane  of  the  tjrmpanum.  The  epidermis  forms  a 
complete  sheath  for  the  tube,  as  is  proved  by  a  prolonged  maceration 
of  tike  structures ;  it  may  then  be  withdrawn  from  the  meatus,  like 
the  finger  of  a  glove.  At  the  upper  and  back  part  of  the  canal, 
beneath  the  skin,  are  the  eerummom  glands,  which  secrete  the  peculiar 
substance  called  the  wax  of  the  ear — a  yellowish,  thick,  bitter,  and 
oily  fluid,  serving  to  protect  the  integumentary  covering  of  the  tube. 

The  arteries  supplying  the  external  ear  are — ^the  posterior  auricular 
artery;  the  anterior,  derived  from  the  temporal ;  and  a  small  branch 
from  the  occipital.  The  nerves  are — the  great  auricular,  a  branch  of 
the  cervical  plexus ;  the  posterior  auricular,  a  branch  of  the  facial : 
the  temporal  branches  of  the  facial  supply  the  muscles. 

The  canity  of  the  tympanum,  or  middle  ear,  merits  from  the  ana- 
tomical student  a  very  careful  examination.  It  may  be  laid  open  from 
without  and  from  below,  by  removing  the  auditory  canal  and  monbrana 
tympani ;  or  from  above,  by  removing,  with  a  strong  scalpel,  or  diisel, 
its  upper  wall,  which  is  merely  the  anterior  part  of  the  base  of  the 

*  See  Fig.  S81,  next  page. 
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ma;  be  placed  before  the  itadent,  to  enable  him  to  midentBiid  the 
following  descriptiDn  of  the  tympaauiii  ita  contoita,  lad  ■ppaiiUga. 
The  tympanum,  ewnmed  lint  on  the  macerated  and  Clean  boae, 
and  anerwarde  with  all  ite  trA  part*,  i*  a  tbi;  irrcgolarlj-ehaped 
caiitj,  placed  between  the  bottooi  of  the  eitemal  andiloiy  canal  ai>d 
the  labyriDth,  behind  the  Enatachian  tabe,  and  in  front  of  the  maitoid 
celli.  Ill  onter  wall  is  farmed  by  the  membnoa  tyinpani,  a  compli- 
cated membrane,  Kemingly  tibrooa,  and  in  young  penona  Taacular. 
Upon  the  inner  wall  may  be  obeerrod — lBt,the  loieatia  oralii,  leading 
to  the  Tfetibiile  i  thia  ia  dooed  by  the  beaa  of  the  atapea ;  2d,  the  prt^ 
moDtory  below  the  fenatrm  oraha,  maiUng  the  poaition  of  one  of  the 
acslie  of  the  cochlea;  3d,  the  feneitn  rotiznda:  this  kadi  (rom  the 
tjmpaumn  to  the  inner  aola  of  the  cochlea.  In  the  Inferior  wall  of 
the  t  jmpannm  may  be  aeen  the  glenoid  and  a  smaller  ftaaore,  throiu^ 
which  pasa  the  long  prooea  of  the  mallens  and  the  corda  tympani :  Ua 
anterior  mnade  of  the  mallena  and  aome  blood-reaela  enter  hen.  In 
the  poaterioT  wall  then  is  a  canal,  which  leads  to  the  maatoid  cells ; 
alao  an  eminence  called  the  pyramid,  in  which  there  ia  a  amall  opening. 
The  pyiamid  marka  a  carity  which  contains  a  small  muscle,  & 
atapediua,  whose  tendon  paaacs  thnnigfa  tl 
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B«tow  die  pTTunld  is  mother  apming,  which  leads  into 
Fillopiiu;  bf  this  foiunen  th«  cocdi  tjiapaui  passM  into  Uw  tfinpa- 
Qum.  In  the  wterior  wmll  t^re  ii  the  proceoaui  CDchleuiformii, 
■bove  which  ia  the  auial  for  the  tfiruor  tjmpanj  moicle,  uid  below  ifl 
the  Edstachiao  tube.  Bf  this  tube,  which  ia  putly  oueoos,  partif 
ntrtiUginoua,  ur  pnnee  from  the  upper  and  fore  part  of  the  phaiyoi 
into  the  caTitj  of  the  tTinjwitini. 

The  carity  of  the  tjmpanum  contauu  a  cham  of  amall  boufa,  oatiaAi 
aaditis,  citendinj;  acroii  it  from  the   membrana   tympani   to    the 

■  Fig.  ua — A.  The  maabmit  trmpuni,  u  Han  M  Itie  huHr  aide  ;  (he 
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deepest  marein  of  the  fenestra  ovalis,  or  rather  to  the  membranous 
restihule.  These  are  called  malleus,  incus,  os  lenticulare,  and  stapes. 
The  OS  lenticulare  is  considered  by  many  as  a  process  of  the  incus. 
The  malleus  is  placed  vertically  on  the  inner  and  upper  part  of  the 
membrana  tyropani;  it  has  a  head,  neck,  hanUe,  and  long  process 
described  by  Kau. 

The  incus  has  a  body,  a  superior  branch,  and  an  inferior  branch. 
The  lenticular  bone  is  articulated  between  the  Umg  branch  of  the  incus 
and  the  head  of  the  stapes. 

This  bone,  the  stapes,  much  resembles  a  stirrup* iron;  its  base  is 
placed  deep  in  the  fenestra  ovalis. 

Certain  muscles  move  these  bones ;  according  to  some,  they  are 
four  in  number,  but  others  admit  only  one,  yiz.  the  tensor  tympani. 

It  arises  from  the  petrous  portion  of  the  temporal  bone,  in  front  of 
the  inferior  orifice  of  the  carotid  canal,  and  in  part  from  the  Eustachian 
tube.  It  enters  the  t3rmpanum  by  the  canal  already  described,  and  is 
inserted  into  the  process  of  the  handle  of  the  malleus. 

The  other  muscles,  the  existence  of  which  some  have  doubted,  are, 
the  lazator  tympani,  which  arises  from  the  spine  of  the  sphenoid,  and, 
entering  the  fissure  of  Glasser,  is  inserted  into  the  summit  of  the  pro- 
cess of  Rau. 

The  stapedius  has  been  already  spoken  of:  it  is  very  probably  not 
muscular,  but  composed  of  the  yellow  elastic  tissue;  at  least  it  is  so 
in  the  lower  animals. 

A  fibro-mucous  membrane,  liable  to  inflammation,  ulceration,  &c., 
invests  the  cavity  of  the  tympanum:  this  cavity  has  been  found 
filled  with  pus  in  children  not  more  than  eight  or  ten  days  old. 

Imtebnal  Ear  or  Labfrintr. — This  dissection  must  be  made  on 
subjects  of  difierent  ages ;  the  foetal  s^  is  the  most  fiivourable ;  and 
several  specimens  are  required,  as  different  sections  must  be  made. 
To  display  the  vestibule  (the  central  portion  of  the  labyrinth),  open  its 
upper  wall,  which  corresponds  to  the  superior  surnce  of  the  pars 
petrosa,  on  a  level  with  the  fenestra  ovalis ;  this  opening  leads  directiy 
into  the  vestibule.  At  the  same  time  remove  the  superior  wall  of  the 
meatus  anditoriua  intemus,  in  which  will  be  found  the  portio  mollis 
and  portio  dura.  This  will  direct  the  student  to  the  cochlea,  also  to 
the  vestibule,  and  to  the  first  part  of  the  Fallopian  canal  (canal  for 
the  portio  dura).  The  semicircular  canals  are  most  easily  dusected  in 
the  temporal  bone  of  the  foetus ;  the  spongy  osseous  tissue  surrounding 
them  must  be  removed  with  the  chisiel  or  a  strong  scalpel.  Of  the 
three  parts  composing  the  labyrinth,  the  vestibule  is  towards  the 
centre,  the  cochlea  anteriorly,  and  the  semicircular  canals  above  and 
posteriorly. 

The  vestibule  is  composed  of  an  osseous  and  a  membranous  vesti- 
bule. If  a  probe  be  passed  into  the  fenestra  ovalis  of  the  tympanum, 
it  will  pass  directly  into  the  vestibule ;  hence  this  opening  has  been 
called  the  tympanic  opening  of  the  vestibule.    This  cavity  is,  as  it 
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writ,  the  centre  of  the  iDtcraal  «r ;  intermediate  U>  Out  temidTCulu- 
cannli.  vhich  ire  eiteroBl  to  it  and  somewhat  behind,  tad  to  the 
cochlea,  which  ii  inKraal  and  in  front.  The  opeaiopi  ieoding  into  it  «™ 
of  two  Idnda,  large  and  Binall ;  the  large  arc,  1,  the  feoeitn  o*a]ii ; 
2,  the  five  orificM  of  the  Brm)circul»r  c»na]i ;  3,  the  opening  leading 
to  the  Teatibular  luUa  of  the  cochlea ;  i,  tome  admit  an  opeung  lead- 
ing i«wanl>  the  upper  part  of  the  feneitn  rotonda. 

The  imall  openings  are,  1.  that  which  leadi  to  th«  aqiKdnct  of  the 
vestibule  ;  2,  vascular  openings ;  3,  those  bj  which  the  portio  mollia 

The  oHcona  cavitj  we  have  just  dociibed  ii  invented  by  the  mtm- 
hranous  labjriuth  ;  thii  appears  to  have  been  discovered  br  ComparBtti 
and  Scatpa ;  it  is  t\iil  of  a  liquid  to  which  U.  de  Blainiille  hu  giren 
the  name  of  auditory  vitrine ;  tiesides  this  lymph  the  cavitv  containi 
two  very  minute  cretaceoos  bodies,  called  ovalitha.  In  the  fan  of 
certain  irshes  they  are  large  and  very  denae. 

The  membranous   labyrinth  is  not  so   eit«iuiTS   as  the   oaseoos. 

•  Fig.  m.-A. 
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1,  it  does  not  seem  to  pass  into  the  cochlea;  and  2,  it  is  evidentiy  less 
than  the  osseous  vestibule  itself.  The  space  thas  left  between  the 
osseous  vestibule  and  the  membranous  labyrinth  is  filled  by  the  liquor 
Cotunnii. 

Finally,  the  membranous  labyrinth  is  thus  composed  of  two  parts : 

1,  a  vestibular  portion;  2,  the  membranous  semicircular  tubes. 

The  osseous  semicircular  canals  are  three  in  number,  but  they  open 
into  the  vestibule  by  only  five  orifices,  since  two  of  them  run  togeUier 
to  form  the  idriculus  communis.  Of  these  canals  two  are  verti<^  and 
one  horizontal. 

The  superior  vertical  occupies  the  most  elevated  part  of  the  laby- 
rinth :  in  the  foetus  it  may  be  seen  almost  without  preparation.  By 
one  extremity  it  unites  with  the  other  vertical,  to  form  the  utriculus 
communis. 

The  inferior  vertical  canal  forms  almost  a  complete  circle. 

The  horizontal  is  the  smallest.  In  the  interior  of  these  canals  are 
found  the  membranous  semicircular  canals. 

The  portio  mollis  also  penetrates  into  these  canids. 

In  addition  to  the  membranous  labyrinth  thus  contained  within  the 
labyrinth  and  the  semicircular  canals,  there  are  evident  traces  of  another 
membrane,  which  serves  as  a  periosteum  to  these  cavities. 

The  osseous  cochlea  is  a  part  difficult  to  describe,  although  its  dissec- 
tion, generally  speaking,  is  one  of  not  much  difficulty.  Its  base  rests 
upon  the  meatus  auditorius  intemus. 

We  distinguish  in  the  cochlea,  1,  a  compact  plate  forming  the  walls; 

2,  the  lamina  spiralis,  which  is  a  spiral  septum  dividing  the  general 
cavity  into  two  others,  called  scaUe.  This  lamina  spiralis  proceeds 
from  the  base  of  the  cochlea,  and  the  neighbourhood  of  the  fenestra 
rotunda  to  the  summit,  winding  around  a  central  portion  or  axis. 
The  lamina  spiralis  is  composed  of  two  parts — ^an  osseous  and  a  mem- 
branous ;  it  terminates  in  a  process  termed  hcnnulus  or  rostrum.  The 
axis  or  columella  is  the  centre  (nucleus,  modiolus,  columella)  around 
which  the  Icanina  spiralis  turns.  Its  surface  is  full  of  holes  for  the 
pass^e  of  the  auditory  nerve. 

The  seals  of  the  cochlea  are  distingm'shed  into  two,  a  vestibular  and 
a  t}rmpanic.  The  first  communicates  directly  with  the  vestibule,  the 
second  with  the  tympanum,  by  means  of  the  fenestra  rotunda ;  when 
the  soft  parts  are  present,  this  orifice  is  closed  by  a  membrane.  The 
aqueduct  of  the  cochlea  has  been  already  described  along  with  the 
temporal  bone.  It  seems  to  me  to  have  the  uses  ascribed  to  it  by 
Cotimni,  and  I  venture  therefore  to  think  modem  French  anatomists 
are  slightly  in  error  in  the  view  they  take  of  these  aqueducts. 

The  auditory  nerve,  or  portio  mollis  of  the  seventh  pair,  passes  by 
the  meatus  auditorius  intemus,  to  the  cribriform  plate,  where  it 
divides  into  two  portions,  an  anterior  and  posterior.  The  anterior 
proceeds  to  the  cochlea,  passing  up  into  its  interior  by  the  axis  or 
columella ;  the  posterior  proceeds  to  the  membranous  vestibule  and 
semidrcular  canals.    How  they  terminate  is  not  known  with  certainty . 
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THE  EYE. 

The  anatomy  of  this  organ  is  divided  into  two  parts, — 1,  the 
history  of  certain  structores  called  tntamina  or  ^peodages  of  the 
eye ;  2,  of  the  organ  itself. 

APPENDAGES  OF  THE  EYE. 

The  <*yebrow8  (supercilid)  require  no  special  deaciiption.  A  thick 
and  rather  peculiar  integument,  provided  amply  or  otherwise  with 
stiff,  strong  hairs  of  yarioiis  colours,  and  variously  disposed  in  different 
persons,  constitutes  the  eyebrows. 

The  eyelids  (palpebnx)  are  two  in  number,  a  superior  and  an 
inferior;  these  are  horizontal.  There  is,  however,  a  third  or  iin« 
perfect  eyelid  (the  vertical  eyelid  or  membrana  nictitans),  connected 
with  the  tunica  omjunctiva ;  this  will  be  described  afterwards.  In 
the  eyelids,  we  have  to  consider  their  form  and  organisation :  their 
dissection  consists  merely  in  reflecting  the  layers  of  which  they  are 
composed,  successively. 

The  upper  eyelidj  possessed  of  great  mobility,  descends  below  the 
transverse  diameter  of  the  eye,  chiefly  closing  the  eye.  Both  eyelids 
are  convex  anteriorly,  and  present  a  number  of  transverse  wrinkles, 
which  are  particularly  distinct  in  old  age.  The  two  eyelids  are  united 
at  the  extremities  of  the  transverse  diameter  of  the  orbit,  forming  two 
angles  (canthi),  the  inner  of  which  is  more  open  than  the  outer ;  this 
difference  arises  from  the  fibres  of  the  orbicularis  palpebrarum  being 
inserted  internally  upon  a  tendon  which  does  not  exist  at  the  outer 
angle.  The  free  edges  of  both  eyelids  are,  when  dosed,  in  contact 
with  each  other,  and  supported  by  a  fibro-cartilage ;  that  of  the  nroer 
eyelid  is  directed  downwards,  while  the  other  loolu  upwards.  They 
are  cut  obliquely  from  before  backwards,  and  are  so  disposed  as  to 
form,  on  being  brought  together,  a  narrow  and  triangular  canal,  of 
which  the  ball  of  the  eye  constitutes  the  posterior  wall.  This  canal  is 
broader  internally,  especially  opposite  Uie  puncta  kchrymalia,  than 
externally ;  it  serves  to  conduct  the  tears  towards  these  orifices  during 
sleep.  The  free  edges  of  the  eyelids  are  concave  and  rounded  over  an 
extent  of  two  or  three  lines  on  the  side  next  the  nose,  where  they 
correspond  to  the  canmcula  lachiymalis.  The  opening  between  them 
is  called  fissura  palpebrarum.  Where  they  b^in  to  be  cut  obliquely* 
there  is  observed  a  small  tubercle,  in  which  is  placed  the  orifice  of  the 
lachrymal  ducts.  There,  also,  they  change  their  direction,  become 
nearly  straight  when  the  eye  is  open,  and  present,  on  the  side  next  the 
eye,  as  far  as  the  outer  angle,  a  row  of  small  holes  which  are  the 
excretory  orifices  of  the  Meibomian  glands,  b^ore  which,  near  the 
skin,  is  a  series  of  hairs  named  cHue» 

The  o/mv,  or  eyelashes,  are  hard  and  solid  hairs,  arranged  in  two  or 
three  rows. 

The  skin  of  the  eyelids  is  peculiar  in  respect  of  its  extreme  delicacy 


THE  ETE.  621 

and  transparency ;  it  is  applied  upon  a  layer  of  loose  cellular  tisBUe, 
never  charged  with  fiit,  but  capable  of  being  filled  with  serosity  with 
extreme  facility. 

The  muscular  layer  of  the  eyelids  is  formed  by  a  portion  of  the 
orbicularis  palpebrarum. 

The  fibrous  membrane  of  the  eyelids  exists  behind  the  muscular 
layer,  from  which  it  is  separated  by  cellular  tissue ;  it  occupies  only 
the  external  part  of  each  eyelid.  In  the  upper  it  is  called  the  liga- 
mentum  latum  palpebrse  superioris,  and  was  long  ago  shown  by  Win- 
slow  to  be  derived  from  the  periosteum  of  the  frontal  bone  and  orbit. 
The  portion  which  belongs  to  the  upper  eyelid  is  placed  between  the 
orbicularis  muscle  and  Uie  expanded  aponeurosis  of  the  levator  pal- 
pebrse, that  of  the  lower  eyelid  is  immediately  applied  upon  the 
tunica  conjunctiva.  These  two  portions  have  Uieir  fibres  mutually 
interlaced,  from  the  angle  of  union  of  the  tarsal  cartilages  to  the 
outer  angle  of  the  orbit,  and  proceed  thence  to  the  corresponding  part 
of  the  circumference  of  that  cavity,  as  well  as  to  the  edge  of  the 
cartilages,  diminishing  progressively  in  strength  and  thickness,  so  as 
to  be  substituted  internally  by  a  lamellar  tissue  loaded  with  fat. 
Apertures  are  observed  in  several  places  of  it  for  the  passage  of 
nerves  and  vessels.  Moreover,  thc^  upper  eyelid  presents  a  second 
fibrous  layer,  crossing  the  direction  of  the  above,  constituted  by  the 
aponeurosis  of  its  levator  muscle,  which  attaches  itself  to  the  cor- 
reroonding  fibro-cartilage. 

The  tarsal  fibro-cartilages  are  two  small  laminse  placed  in  the 
substance  of  the  free  edge  of  each  eyelid,  on  the  same  level  as  the 
fibrous  layer.  Each  of  wem  commences  at  the  bifurcated  extremity 
of  the  tendon  of  the  orbicularis  muscle,  and  terminates  externally,  by 
uniting  with  its  fellow,  opposite  the  crossing  of  the  two  fibrous  layers. 
They  are  broader  in  the  middle  than  at  the  extremities,  and  differ  in 
their  form  as  well  as  size. 

The  upper  is  larger,  about  six  lines  broad,  very  contracted  at  the 
two  ends ;  the  lower  is  two  lines  in  breadth,  and  presents  nearly  the 
same  dimensions  in  its  whole  extent. 

Their  anterior  surface  is  convejc,  and  is  in  connexion  with  the 
orlncularis  muscle;  ^e posterior  is  concave,  lined  by  the  tunica  con- 
junctiva, and  marked  with  several  vertical  grooves,  which  lodge  the 
Meibomian  glands. 

Their  atUierent  edge  gives  attachment  to  the  fibrous  layer  of  each 
eyelid ;  but  in  the  upper  eyelid  it  is  strongly  curved,  and  affords  inser- 
tions to  the  levator  muscle ;  while  in  the  lower  it  appears  rectilinear. 

Their  free,  or  ciliary  edge,  is  broad  and  thick,  rounded,  and 
slantingly  cut.  These  two  fibro-cartilages  are  rather  thin,  flexible, 
elastic,  and  of  a  slightly  yellowish  tint,  but  present  nothing  peculiar 
in  their  structure. 

The  teruor  tarsi  muscle,  connected  with  these  tarsal  cartilages,  has 
been  already  described. 

The  Meibomian  glands,  or  ciliary  follicles,  are  small  round  follicles, 


622  OROABS  or  sbku. 

lodgtd  in  pu-ticaUr  grooTci,  betwen   tin  Urul  eutilaga  and   the 
tnDica  coDJnnctiTa.     Tbey  coiuist  of  >  Kri«  of  dwIj  rtnigbt  tuba 
lined  with  mncom  membnuw, 
"<■  '*'■  and  a  layer  of  pavemeEt  epi- 

theliam»lli.  Tbej have tfaort 
email  appendage!.  They  are 
ditpowd,  one  aboTe  mother,  in 
•Ddi  a  maaiwr  a>  to  represent 
two  veitiol  and  puallel  linea 
of  a  jellowiih  coloor,  mora 
nnnieroiu  and  more  dutinct  in 
the  upper  ejelid,  where  there 
are  thirty  or  forty,  than  in  tha 
lower,  where  Ihere  are  only 
■bout  twenty.  Tbey  commu- 
Dicale  with  adi  other,  and 
Ihoae  Dearest  the  free  edge  of  each  eyelid  open  eitemally  by  minute 
oridcea  disposed  in  ODe  or  two  rowa  on  the  aide  neit  the  eye,  behind 
the  ciliie.  There  iseua  from  them  a  sebaceous  humour,  which,  on 
pressing  the  tanal  carlJlagn,  may  be  aqueeied  out  under  the  fonn  of 

The  tacJwymal  gianda  occupy  the  outer  oriRce  of  each  orbit  and 
correspond  to  the  W^rymal  fossa  within  the  eitemal  angular  procesa 
of  the  Irontal  bone.  Their  site  varies.  Abore  them  is  the  periosteum 
of  the  orbit,  and  here  thDy  are  couvei;  by  their  ooDOTe  side  they 
rest  on  and  adapt  themselTss  to  the  surfiice  of  the  eyeball. 

The  lac/in/mal  gland  is  composed  of  a  number  of  lobule*  connected 
by  cellular  tissue,  and  sepaialid  from  each  other  by  Teasels  and  nerrea 
which  creep  in  their  intervals.  These  Lobules  are  formed  of  roonded 
granulations  of  a  reddish  white  colour,  in  which  the  last  ramifications 
of  arteries  terminate,  and  in  which  the  radiclei  of  the  Teini  cmn- 
mcnce )  their  more  Intimate  itructnre  i»  still  entirely  ODknown.  It  is 
presumed  (hat  from  each  o(  tliem  issues  a  small  eicretory  canal, 
which,  by  unitiDg  with  othen  in  Its  Ticinity,  gires  rise  to  trunks 
somewhat  more  distinct.  Anatomists  who  have  seen  and  bjeeted 
them,  state  (hat  (he;  ar«  sii  or  seTen  in  number,  and  open,  internally 
to  the  upper  eyelid,  at  some  distance  from  the  outer  part  of  tlK 
corresponding  tarsal  cartilage.  Their  orifices  are  seen  upon  the  coo- 
junctita,  where  thdr  series  forma  ■  curred  lint,  the  conTedty  of 
which  is  directed  upward)  and  outwards.  The  capsule  of  the  gland 
is  Rbro-cellular,  and  it  aenda  partitioni  into  its  tubatanct.  Tha 
orificea  of  these  ducts  are  T*r;  evident  in  the  lower  '"'""!■,  u  in 

The  tunica  onjiatctioa  (JfmArona  siteafa)  belongs  to  the  order  of 
mucous  membranea.     It  may  be  viewed  as  compoeed  of  three  portiotkS, 
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a  pidpebnil,  sclerotic^  and  corneal;  all  these  are  quite  continuous. 
It  is  thin,  transparent,  and  lines  the  posterior  surfaiDe  of  the  eyelids 
and  the  fore  part  of  the  ball  of  the  eye,  but,  according  to  Ribes,  is 
limited  to  the  drcnmferenoe  of  the  cornea.  On  the  free  edge  of  the 
upper  eyelid  it  is  continuous  with  the  skin  where  the  cilin  arise ;  it 
then  covers  the  edge  of  the  fibro-cartilage,  and  is  perforated  externally 
by  the  orifices  of  the  ciliary  follicles.  Internally,  it  introduces  itself 
by  the  superior  punctum  lachrymale  into  the  lachrymal  duct,  proceeds 
behind  the  fibro-cartilage  and  the  aponeurosis  of  the  levator  palpebrse 
muscle,  is  reflected  over  the  sclerotica,  to  gain  the  posterior  surface  of 
the  lower  eyelid,  and  terminates  upon  its  free  edge,  where  it  is  con- 
tinuous with  the  skin,  and  dives  into  the  inferior  lachrymal  punctum. 
On  leaving  the  evelids  to  be  reflected  over  the  eye,  it  forms  a  semi- 
circular fold,  which  corresponds  to  the  fat  of  the  orbit.  On  the 
internal  part  of  the  ball  of  the  eye  the  tunica  conjunctiva  forms  another 
rather  indistinct  fold,  named  membrana  nictitcms,  or  vertical  eyelid, 
because  in  man  it  seems  to  be  the  rudiment  of  an  oi^n  of  the  same 
name  which  is  highly  developed  in  certain  animals.  It  is  rendered 
apparent  by  turning  the  eye  towards  the  nose.  Meckel  supposes  that 
it  contains  a  small  cartilage,  even  in  man. 

The  inner  surface  of  the  tunica  conjunctiva  is  attadied  to  the  eye- 
lids and  ball  of  the  eye  by  dense  cellular  tissue. 

The  outer  surface  is  smooth,  and  constantly  moist.  When  the  eyelids 
are  closed,  it  corresponds  to  itself  in  all  points ;  when  open,  it  is  in  part 
exposed  to  the  contact  of  the  air ;  it  contains  a  number  of  capillary 
blood-vessels,  especially  on  the  eyelids.  Its  arteries  are  derived  from 
the  ophthalmic  artery ;  it  receives  minute  filaments  from  the  lachrymal 
nerve  and  external  nasal. 

The  caruncula  lachrymalis  is  a  small  reddish  tubercle,  of  a  pyra- 
midal form,  situated  in  the  inner  angle  of  the  eyelids,  at  the  fore  part 
of  the  ball  of  the  eye,  behind  and  within  the  puncta  lachrymalia.  It 
is  a  mass  of  small  mucous  crypts,  invested  by  the  conjunctiva,  which 
forms  anteriorly  and  externally  to  them  a  semilunar  fold  {mmhr<ma 
nictitans). 

Each  of  the  orifices  of  these  crypts  is  furnished  with  hairs  of  exces- 
sive delicacy,  and  visible  only  under  the  microscope.  The  crypts  re- 
ceive filaments  of  the  nasal  nerve  and  some  vascular  ramifications. 

Use :  to  retain  the  tears  in  the  inner  angle  of  the  eye,  and  furnish  a 
peculiar  sebaceous  fluid. 

PUNCTA  LACHRTXALIA  AND  LACHRYMAL  DUCTS. 

The  puncta  are  small  apertures,  occupying  the  centre  of  a  small 
tubercle,  slightly  inclined  backwards,  and  situated  at  the  distance  of 
about  a  line  and  a  half  from  the  internal  commissure  of  each  eyelid, 
at  the  place  where  its  edge  changes  its  direction.  A  small  mucous 
rim  surrounds  their  circumference.  They  are  placed  opposite  each 
other ;  that  of  the  hujer  eyelid  is  directed  upwards,  outwards,  and  back- 
wards; that  of  the  upper,  downwards,  and  also  outwards  and  back- 
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wards,  ao  that,  when  the  eyelida  are  doeed,  thej  only  touch  each  other 
on  the  side  next  the  skin.  These  pnncta  are  the  external  orifices  of 
the  lachrymal  ducts,  whose  diameter  is  longer  than  the  drcamfereDoes 
of  the  poncta  lachrjmalia  themselves ;  it  is  this  which  makes  these 
canals  appear  slightly  contracted  at  their  origin.  The  lachrymal  docts 
are  distinguished  into  superior  and  inferior,  according  to  the  eyelid  to 
which  they  belong. 

The  superior  lachrymal  ductf  which  is  longer  than  the  inferior^ 
ascends  at  first  verticslly,  then  bends  nearly  at  a  right  angle,  and  pro« 
ceeds  inwards  and  downwards  along  the  inner  part  of  the  firee  ed^  of 
the  ejrelid,  immediately  beneath  the  conjunctiva. 

The  inferior  lachrymal  duct  also  at  first  descends  nearly  vertically, 
then  directs  itself  inwards,  ascending  a  little  to  place  itself  inside  the 
superior. 

Opposite  the  commissure  of  the  eyelids  both  proceed  alongside  of 
each  other,  behind  the  tendon  of  the  orbicularis  palpebrarum,  as  fiir  as 
the  lachrymal  sac,  mto  the  middle  part  of  the  outer  side  of  whidi  tibey 
open  separately.  These  ducts  are  formed  of  a  delicate  prolongation  of 
the  conjunctiva,  which  is  thus  continuous  with  the  mucous  membrane 
of  the  lachrymal  sac ;  they  are  generally  wider  than  the  pnncta.  The 
passing  of  bristles  by  these  ducts  into  the  ladirymal  sac  should  be  fire- 
quently  practiBcd  by  the  student. 

The  lachrymal  sac  is  a  membranous  bag,  lodged  at  the  inner  angle 
of  the  orbit,  in  the  channel  formed  by  the  lachrymal  bone  and  the 
ascending  processes  of  the  upper  maxillary  bone.  Its  fbnn  is  ovoid ; 
its  outer  side  is  covered  anteriorly  by  the  skin,  by  the  orbicularis 
palpebrarum,  and  its  tendon,  whidi  divides  it  transversely  into  two 
portions,  the  lotoer  being  narrower  and  more  elongated  than  the 
upper.  Posteriorly f  it  corresponds  to  the  carnncula  lachrymalis  and 
Uie  conjunctiva,  and  furnishes  some  insertions  to  the  inferior  oblique 
muscle  of  the  eye.  Its  inner  side  fills  the  lachrymal  groove,  to  which 
it  is  closely  attached.  Its  tapper  extremity  is  dilat«i  and  rounded, 
and  forms  a  prominence  above  the  tendon  of  the  orbicularis  pslpe- 
brarum.  The  inferior  extremity  is  continuous  with  the  nasal  canal. 
In  its  interior^  the  sac  is  lined  with  a  mucous  membrane,  con- 
tinuous with  that  of  the  eye  and  nasal  fossse.  It  is  always  covered 
with  mucus.  At  the  exterior,  the  lachrymal  sac  is  formed  by  a  fibrous 
aponeurotic  membrane,  which  some  consider  as  the  reflected  tendon 
of  the  orbicularis  palpebr&rum.  This  membrane  is  white,  dense,  and 
strong,  and  fixed  on  all  sides  to  the  bony  edge  of  the  lachrymal 
groove. 

Anteriorly,  it  is  united  to  the  tendon  of  the  orbicularis  palpebrarum 
and  to  some  of  its  fleshy  fibres,  to  which  it  gives  insertion. 

Nasal  duct. — Dissection. — Lay  open  the  sac  from  the  tendo  ocnii 
downwards ;  and  a  blunt  probe  passed  into  it  in  the  same  direction  will 
show  the  course  of  the  duct.  By  looking  into  the  inferior  meatus  of  the 
nose  the  student  will  observe  Uie  extremity  of  this  probe,  indicating 
the  course  of  the  tears.     The  osseous  part  of  this  canal  has  already 
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■ad  opMU,  under  tiie  inferior  tuHjinaled  bone,  by  a  coatnctid  orifice, 
vhich  ifl  tbmuhed  wiUi  a  circular  fold  formed  by  tbe  pitoitarr  mem- 
brane. The  inferior  orifice  of  the  naaai  dnet  may  be  reached  from  the 
BOteiior  noatrila,  by  n  linn  initniment,  luch  u  a  portion  of  bnu*- 
wire,  having  the  curve  of  n  common  aneuriim  needle.  It  ii  not  nana] 
U>  expow  the  mucous  membraiie  of  the  duct,  or  indeed  any  part  of  iti 
coune,  but  tbit  mtj  be  done  either  by  chiiellii^  oS  the  cornapondiiq; 
saial  boDC,  tad  a  poitlou  of  the  upper  maiillary,  or  from  witlun  the 
noM  by  rcmaring  tlie  anterior  eitremitin  of  the  inferior  ud  middle 
urbimted  bouea. 


lachrrmaldi 

.  tuc  npertor  obUqoe 


(128  OROAKS  OF  SEKSB. 

conipne«il  of  two  distinct  portioni  of  a  apb^re  of  dtfltroit  djameters 
unitvil  to  «*ch  o(b«T;  tht  anterior  H^fnl  hu  tbc  anullcr  diuneter. 
The  (jeball  li  moved  hy  »ii  niuK!«  slKsdj  dorribed ;  it  n  fiirtiier 
coTeiw)  wiUriorly  bj'  the  tuniu  coDJuncliT>,  whldi  probablj  pBixi 
over  its  whole  anterior  lurface. 


ranc  of  great  atnmgih.  thiniwr 
ml  of  th«  recti  nnuvlra  aerre  to 
To  eiamine  the  innrr  aurface  of  the  tunica 
iclerotica,  cut  through  the  membrane  fautioualy  with  a  sfaoip 
knife,  and,  an  opening  having  been  made  into  it,  introduce  a  pair  of 
pr<>be-point«d  sciison  underneath,  and  cut  tlirou^  the  iwlerutic  all 
i-Dund  (he  eyeball,  ueit  rejiect  the  poilerior  segirenl  [owardi  the  optic 
nerre.  Thii  diuection  eipou*  tbe  greater  part  of  the  choroid,  the 
liliarjr  nertes  and  retaels,  and  their  pasaoge  through  the  aclerotic. 

Tire  iBier  lurface  of  the  sclerotica  it  iiucd  bj  lbc<J>oroid,  to  which  it 
ia  feebly  connected  throughout  the  greater  |>urt  of  ita  ettcnl  \ij  ^hiitlit 
of  eellular  titsue  endoiing  the  ciliarjr  nerves  and  veault.     BdiiaJ,  the 
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«clerotica  is  perforated  by  a  romided  opening  for  the  passage  of  the 
optic  nerve*  the  centra]  artery  of  the  retina  and  its  vein. 

Anteriorly  the  transparent  cornea  is  strongly  attached  to  the 
sclerotica.  The  mode  of  attachment  differs  in  different  animals;  in 
man  it  is  a  simple  bevelling  at  the  expense  of  the  inner  part  of  the 
sclerotica  and  outer  part  of  Uie  cornea.  The  sclerotica  adheres  very 
intimately  and  strongly  to  the  choroid  by  means  of  the  ciliary  ligament 
or  annulus  albus,  which  will  be  presently  described.  Before  examin- 
ing the  choroid,  ciliary  nerves,  &c.,  proceed  with  the  examination  and 
dinection  of  the  cornea.  Dissect  off  the  cornea  by  poshing  the  probe- 
pointed  scissors  under  it  into  the  anterior  chamber  of  the  aqueous 
humour  in  front  of  the  iris;  in  doing  so  the  aqueous  humour 
escapes,  but  this  does  not  interfere  with  a  view  of  any  of  the  parts. 
Cut  the  oomea  across,  and  take  it  off  in  two  portions,  tearing  through 
at  the  same  time  the  adhesion  of  the  annulus  albus  to  the  sclerotica;  or 
by  gently  detaching  the  annulus  albus  from  inside  the  sclerotica, 
the  cornea  may  be  removed  entire,  leaving  for  examination  the  follow- 
ing parts,  vix.  the  choroid  and  its  vessels,  and  the  ciliary  nerves ;  the 
annulus  albus  and  the  iris. 

The  oomea  is  perfectly  transparent,  nearly  circular,  anteriorly 
convex,  posteriorly  concave,  thicker  than  the  sclerotica,  an<l  composed 
of  six  laminse  of  great  strength,  having  a  serous  fluid  interposed.  Its 
anterior  layer  is  probably  formed  by  the  tunica  conjunctiva ;  its  posterior 
by  the  membrane  of  the  aqueous  humour.  When  the  cornea  is  punc- 
tured, this  humour  escapes.  It  is  thought  to  contain  neither  blood- 
vessels nor  nerves.  The  inner  layer  of  the  cornea,  whether  viewed  as 
single  or  double,  is  somewhat  peculiar.  It  is  elastic  and  resembles  the 
capsule  of  the  lens. 

The  choroid  is  a  dark-brown  membrane,  soft,  cellular,  and  ex- 
tremely vascular;  it  is  situated  betwixt  the  sclerotica  and  tiie  retina, 
and  anteriorly  is  continuous  with  the  iris,  which  seems  to  be  a  modi- 
flcation  of  the  choroid.  Posteriorly ^  the  optic  nerve  perforates  it  by  a 
number  of  o{)enings ;  anteriorly,  the  annulus  albus  is  strongly  fixed  to 
it  and  to  the  iris,  and  thus  connects  the  one  directly,  and  the  other  in- 
directly, to  the  sclerotica ;  internally,  the  membrane  forms  upon  it  the 
ciliary  processes,  and,  being  continued  forwards,  constitutes  the  layer 
of  the  iris  called  the  uvea.  The  dark  substance,  called  pigmentum 
nigrum,  forms  a  coating  for  the  choroid  externally  and  internally ;  this 
pigment  seems  also  enclosed,  at  least  in  somej>arts,  by  a  distinct  but 
extremely  delicate  membrane.  The  arteries  of  the  choroid  are  mostly 
internal ;  the  veins,  called  va»a  vorticosa,  are  chiefly  external ;  the 
division  into  two  layers  by  Ruysch  is  artificial. 

The  ligamentwn  ciUare,  annulus  aiims,  or  ciliary  ligament,  is  a 
whitish  or  greyish  ring  utuated  between  the  sclerotica,  the  iris,  and 
the  choroid,  which  it  connects  together.  Its  texture  is  analogous  to 
the  iris ;  most  of  the  dliaiy  nerves  pass  through  it,  but  many  filaments 
remain  in  it.  Its  uses  are  in  some  measure  unknown,  although  it 
obviously  serves  the  purpose  of  a  ligament,  and  this  may  be  one  of  it$ 
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uses.  The  true  dlitry  proonees  of  the  choroid  correspond  to  its 
inner  side,  but  are  not  in  contact  with  it.  Between  the  aonulua,  eel* 
rotica,  and  cornea,  is  a  sort  of  canal  passing  around  the  eye.  It  was 
iirst  obserred  by  Fontana,  and  bears  his  name.  He  considered  it  of 
no  importance.  The  annulos  albos  has  been  viewed  by  some  as  a 
nervons  ganglion ;  it  is  probably  moscalar. 

The  iris  is  a  moveable  curtain  floating  in  the  aqueous  humoor;  the 
rounded  opening  in  its  centre  is  the  pupil.  It  thus  partially  separates 
the  anUriot*  chamber  of  the  aqueous  humour  from  the  posterior.  The 
pupH  varies  almost  every  instant  during  the  waking  state,  beooming 
smaller  when  the  eye  is  exposed  to  a  strong  light,  and  larger  as  the 
lizht  becomes  obftcure ;  from  this  has  been  inferred  the  muscolaritj 
of  the  iris.  Anteriorly  the  iris  is  invested  by  the  membrane  of  the 
aqueous  humour;  its  second  layer  is  the  true  nervous  and  fibrous 
layer,  which  is  also  coloured ;  the  third  layer  is  the  uvea  ;*  and  the 
fourth  the  membrane  of  the  pigmentum  nigrum.f  The  ciliary  nerves, 
about  twenty  in  number,  are  distributed  chiefly  to  the  iris ;  it  is  also 
very  vascular.  In  the  fcetus  the  pupil  is  shut  up  by  a  membrane 
(membrana  pvgnllaris)  discovered  bv  Wachendoif,  and  described  with 
the  greatest  exactness  by  Dr.  William  Hunter.  This  membrane  is 
douUe  and  vascular;  it  disappears  generally  about  the  seventh  month 
of  the  foetus. 

Ciliary  prooessM.— By  removing  a  portion  of  the  choroid  and  the 
iris,  and  immersing  it  in  clear  water,  the  ciiiary  prooetset  may  next 
be  examined.  They  are  vascular,  spear-shaped  eminences  of  the 
choroid,  placed  anteriorly  and  upon  the  inner  side  of  the  choroid; 
externally  they  adhere  firmly  to  that  membrane,  and  seem  to  be  but 
processes  of  it ;  internally  each  of  them  is  united,  seemingly,  by  dove- 
tail, but  at  all  events  most  intimately  with  a  simiW  number  of 
colourless  ciliary  processes,  forming  appendages  on  the  outer  surfistoe 
of  the  hyaloid  membrane ;  these  colourless  ciliary  processes  of  the 
hyaloid  are  also  called  the  zonule  of  Zinn,  who  fint  spoke  of  them, 
but  did  not  understand  their  mechanism.  X 

Besides  this  dovetailing,  or  intimate  union  of  the  two  sets  of  dliary 
processes,  the  coloured  and  colourless,  or  choroidian  and  A^o/ottfion, 
numerous  blood-vessels  pass  from  the  one  to  the  other.  This  is  the 
reason  why,  in  the  fresh  eve,  these  membranes  adhere  very  intimately 
together,  whereas,  when  the  organ  has  been  kept  for  a  few  days,  they 
separate  with  great  «ase,  because  the  vascular  connexion  has  been 
loosened  by  putre£eu2tion.  This  mechanism,  which  was  first  pointed 
out  in  the  memoirs  just  referred  to,  has  been  altogether  misunderstood, 
even  by  the  latest  writers.  Taken  collectively,  the  choroidian  dliaiy 
processes  are  called  the  cilicury  body ;  anteriorly  their  extreme  pomts 
float  a  little  in  the  posterior  chamber  of  the  aqueous  humour  behind 

*  A  oontlnnatioo  of  the  choroid. 

t  To  this  some  add  a  layer  of  the  membrane  of  the  aqueous  humonr. 
t  See  an  aoconQt  of  thb  stractare  Id  the  *  Trans.  Royal  Soc  of  fkilnlmicfa,' 
^u.  x^  p.  1,  by  Dr.  Knox. 


tha  iria.  Then  bodis  an  eitremrly  lucnkr,  ind  full  of  pigment, 
which  alto  itaini  tha  lonnU  o(  Zina,  when  the  choroidiao  dliar;  prt>- 
cesaet  hire  been  fardbl;  torn  from  it. 

Tht  ntti'iu. — To  eipoH  the  retina,  mnoTe  the  choroid,  the  irii,  ind 
dlloiy.  proceswo,  aud  immerae  the  eye  in  •  tumbler  fiill  of  clear  wa(«r; 
the  inrertcd  elaat  globe  is  not  a  coUTCoient  way  of  examining  the 
■tructUTC  of  tSlg  iatenatisg  membnue. 

The  retina  is  a  toll,  palpy  membnoe,  traiuluceDt,  bnt  of  a  ili^t 
greyiah  colour ;  many  thisk  that  it  u  qnila  truupiuciit  daring  life.  It 
eitenda  from  the  taimltution  of  the  optic  nerre  quite  to  the  edge  of 
the  aoDole  of  Zion,  and  perhapa  even  further ;  it  ia  oompoaed  of  two 
Uyen,  the  inner,  called  vatcutota;  the  outer,  pu/pota.  In  [smpliment 
to  Dr.  Jacob,  a  third  biyer,  etiU  more  citemal,  haa  been  added,  called 
wrota.  It  ii  a  delicate  tilamentoui  tiiaue,  not  demonstrable  unleuthe 
preparation  be  made  under  water,  but  may  in  every  inatanc«  be  floated  off 
the  polpy  layer  of  the  retina,  by  immeningtlieatmcture  in  dear  water. 

CnUriil  ipal. — At  about  two  Unes  to  the  outiide  of  the  junction  of 
the  optic  nerve  with  the  retina  ii  a  dark  ipot,  with  a  yellow  marEin 
(Umbo*  tuteua),  first  diacovered  by  Soemmering.  Hero,  the  pulpy 
layer  oT  the  rathia  ia  deCdest,  aul  much  interest  haa  naturally 
attached  to  the  discovery,  inaamnch  aa  this  apot  (foramen  centrale 
retina)  b  actually  in  the  aiis  of  the  eyebdl  and  of  vision.  It  wai 
Bupposed  to  be  peanliar  to  man  and  to  apes,  but  thia  waa  diaproved, 

'  '■  ■     ■■  c  .1-  -1- — ieon  and  certain  liianii  is 

merely  be  a  mdimentary 


and  its  preoeuce  In  the  eves  of 
undoabtAl.t     After  all,  the  atn 


tSee'l 


re  the  choroid;  d, d, dUary neri 


meol : /,  Ihe  )t1b  :  p,  the  jj 
ns  o(  Wero.  Sot,' ToL  T,  ] 
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structun,  of  *  juturt  uiAlof;ouB  to  the  dlTtded  ntin*  is  the  «yes  of 
tiiha ;  for  the  eyes  of  birdi,  mnd  come  liihes  and  reptiles,  hare,  lutead 
of  a  mfrr/oramm,  as  in  man  aiH  the  chameleon,  a  diriiUd  retina,  mud 
occasionally,  also,  a  martitpiam.  These  pecnliaritjei,  then,  in  the 
human  retina,  discoTerrf  by  SoBmnwring,  may,  after  alt,  be  raerely 
rudimentary.  Microscopic  observers  hare  shown  that  the  membrane 
of  Jacob  is  compoBed  of  smiiU  coJumus,  or  rods,  plated  at  tight  luelea 
with  the  surface  of  tie  membrane,  like  the  pile  of  Telvet;  on  Uiio 
BUrfocefl  they  memble  a  mosaic  pHVemeDL  Anatomists  are  not  agrred 
u  to  the  intimate  structure  of  the  nertous  lamina  of  the  retina.  The 
vascular  layer  is  a  firm  membrane,  inpportin);  the  other  two. 

The  aqueous  Aumour  cannot  be  eihibit«d,  lite  the  other  humoun  of 
the  eye,  as  a  dintlact  structure,  but  its  history  may  be  well  aiough 
understood  by  the  following  deficription  \ — This  humour  is  limfud  and 
transparent,  tilling  the  two  chambers,  from  the  come*  to  the  ant«iior 
surface  of  the  tucmbrane  of  the  lens ;  ihe  iris  floats  in  it :  it  usouDti 
to  live  or  III  giains.  When  left  to  itself  it  putrefies,  tbuB  showing  the 
presence  of  some  animal  particles  in  it.  The  membrane  of  Ibe  aqueoui 
humour  has  been  already  spoken  of.  The 
Fig.  t»B.»  £^j|j  jj  reproduced  very  readily  when  it 
baa  been  eiacuated  by  accident,  or  by  the 
Burgeou.  Kemoretheremainingstnictiiret 
from  the  interior  of  the  eyeball.  They 
,_.  -c  .ij  following  pirta; — 1,  the 


U,  toetu 


hrnnuur;  S,  the  mnule  of  Zlnn;  4,  the 

canal  of  Petit. 
The  ritifout  hamair  is  soft,  trana- 

paitDt.    and    tremulous;    it    resembles 

melted  glass,  and  ought  to  be  called 
Tilrine ;  it  Ita  semi-solid  body.  Anteriorly  the  lens  end  it*  capsule  are 
lodged  in  a  depression  of  the  ritreous  humour.  The  membrane  inrat- 
ing  it  throughout  is  the  meTobrami  hi/atoidea ;  this  loembrane  is  inti- 
niately  united  to  the  capuleof  the  lens,  thus  connecting  these  humoun 
together ;  anteriorly  and  eitemally  its  union  with  the  choroid  ia  equally 
intimatj!,  br  means  of  the  zonule  of  Zinn,  already  eipUloed  to  be  a 
aerie!  of  coRiurless  ciliary  procesies,  aualogous  (o  the  choroidlan,  trith 
which  they  have  an  tuljtnate  rascular  union. 

The  anterior  concare  surface  of  the  vitreous  humour  is  ahut  in  by  a 
layer  of  the  hyaloid  membrane,  which  does  not  adhere  ai  thit  point 
tothecepBUleoftheleni. 

The  mnal  of  Petit  is  formed  by  a  splitting  of  the  hyaloid  mcmbnoe 
■nleriorly,  for  a  short  way.  Into  two  lamins.  The  outer  ii  oUled  the 
coDule  of  Zinn,  or  hyaloidian  ciliary  processes.     The  two  layers  unite 
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afler  a  nrr  ahort  count,  and  the  tnnnbraae  tben  unitei  to  the  hjiui- 
tonal  margin  of  tike  capsule  of  the  leiia. 

Ttt  canal,  which  i«  iiregulnrlj'  iwollpn,  may  be  denHmstrated  by 
opening  its  ont«r  Isyer  with  nharp  scissnra,  and  blowing  nir  into  it; 
when  thiis  diatcnded  it  rHemblei  the  colon  in  miniature.  It  i*  not 
iujrre({iieDtly  partially  or  entireljr  obliterated  duting  life,  la  701111; 
penoog  a  branch  of  tbe  mitral  artery  of  (he  retina  runs  through  the 
centre  of  the  vitreous  humnur,  to  be  diBtributed  Dpon  the  uaiterior 
■urface  of  the  capiule  of  (he  letia ;  but  this  lesiel  i>  aHerwardi 
obliterated. 

The  crytlalline  lena  is  a  trwufurent  lolid  Iwdy  enclosed  in  a  tnuis- 
parent  aipsule.  To  this  capsule  the  hyaloid  membrane  adheres 
around  tbe  equatorial  margin,  and  perhaps  passes  over  it.  The 
lens  haa  no  connexion  wfaateret  with  its  capsule,  so  that,  on  this 
beian  punctured,  it  escape)  very   reaJily.    in  the  adult  the   lens 


Tills  Dgnre,  ihowing 


furnWitd  by  the 

Ihiid,  luppljfoB  tbe  miall  0 

flUment  ik  the  vidiaji ;  1 1 ,  < 
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la,  nbinutLlary  fiarEtton ;  1 


jingllon  of  GaSBer ;  s,  cphthAbnlc  i 


nerveoi  1,  dliarj  liguneutj  B,  ganglLou  of 
rived  fTDiD  the  Aoperlor  mamillary;  Lu,petr»»l 

lltnn ;  H,  mjiertldal  pelneal  nerve  ef  Arnold ; 
qubbngual  E^uigllDU ;  1 1,  gcntcaiatfd  ganEllon, 
Ibe  taettl,  ■nd  giving  orl^i  Ui  ifae  greU  toper- 
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shows  a  oeBtnd  nucleus  of  rnndi  density,  but  its  external  lajren  are 
soft  and  yisoons;  it  is  composed  of  conoentric  layers  of  a  stroo- 
tnre  Imt  little  imderstood.  When  opaque  it  constitutes  cataract. 
The  liquor  Morgagni,  interposed  between  the  capsule  of  the  lens  and 
the  lens  itself,  is  Uiought  by  some  to  be  a  post'tnortan  appearance. 
The  lens  undei^goes  several  changes  in  form  during  life,  being  spheroidal 
in  the  foetus,  and  not  quite  transparent.  In  the  adult  the  anterior  sur- 
face is  less  oonrez  than  the  posterior,  and  in  old  i^  it  is  flattened  on 
both  surfiitces.    The  lens  is  plano-convex. 


THE  SKIN. 


The  Skin  consists  of  two  principal  parts — 1,  the  epidermis,  and, 
2,  the  oorium  or  true  skin. 

1.  The  epidermis,  or  scarf-skin,  belongs  to  the  class  of  epithelial 
structures;  it  is  insensible  and  non-vascular.  It  varies  exceedingly  in 
thickness,  and  the  differences,  as  they  exist  even  in  the  fcetus,  cannot 
be  the  result  of  external  causes. 

It  is  composed  of  flattened  cells,  agglutinated  together  iiregularly  in 
layers.  These  arise  in  a  blastema  formed  upon  the  surface  of  the 
true  skin.  Many  of  these  cells  contain  pigmmt.  The  blackness  of 
the  skin  of  the  negro  depends  entirely  on  the  colour  of  the  structure  I 
now  describe.  It  is  in  the  cells  of  the  deeper  layers  that  most  pigment 
is  to  be  found.  The  deeper  layers  received  from  Malpigfai  the  name  of 
rete  muoosum. 

The  cuticle  is  strictly  moulded  on  the  external  surface  of  the  oornen  ; 
hence  its  deeper  sur&ce  presents  elevations  and  depressions  correspond- 
ing to  the  exterior  of  the  oorium.  As  they  are  being  separated,  after 
macerating,  fine  tubular  threads  may  be  observed  passing  between 
them;  they  pass  to,  or  rather  from,  the  perspiratory  apparatus  of 
glands.  Chemists  describe  the  cuticle  as  being  mostly  composed  of 
keratinf  a  homy  substance,  soluble  in  alkalies,  insoluble  in  water  and 
in  alcohol.    In  composition  it  is  analogous  to  albumen. 

The  ctUis  vera,  or  true  skin,  is  a  dense,  firm  membrane,  placed 
between  the  cuticle  and  the  subcutaneous  cellular  fascia.  It  is  a)S6ro» 
vascular  layer ;  the  fibres  are  interlaced,  and  blood-vessels  and  nerves 
abound,  especially  in  youth.  Internally  the  corium  insensibly  passes 
into  the  cellular  tissue ;  hence  its  absolute  thickness  cannot  well  be 
determined. 

The  free  surface  of  the  corium  is  beset  with  small  eminences  called 
papillas,  best  seen  on  the  palmar  surface  of  the  fingers.  These  papills 
abound  with  blood-vessels  and  nerves.  On  other  parts  of  the  skin  the 
vessels  form  networks.  Nerves  are  not  supplied  equally  to  all  parts  of 
the  int^uments. 

The  corium  is  resolvable  into  gelatine  by  boiling,  and  it  forms  leather 
by  tanning. 
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RAILS  AND  HAIB8. 


These  appeDdages  of  the  integaments  indicate  snfBcicDtlj  the  oom- 
(Jexity  of  the  ttractares  prodacing  them. 

They  belong  to  the  system  of  the  epidermis,  and  are  similar  in  their 
chemioal  nature.  They  have  neither  vessels  nor  nenres,  and  are 
excrementitious. 

Hails, — The  part  of  the  corinm  to  which  the  nail  is  attached  is 
highly  yascolar ;  it  is  called  the  matrix ;  it  is  marked  with  rows  of 
papillae ;  on  them  the  nail  is  developed.  The  substance  of  the  nail  is 
made  up  of  scales  derived  firom  flattened  cells.  In  chemical  composition 
they  resemble  the  cuticle.  The.  posterior  part  of  the  nail  is  cidled  the 
root;  the  middle  part  the  body;  before  it  is  the  free  edse;  a  thin 
semilunar  part  at  the  root  is  the  lunula.  The  growth  of  the  nail  is  a 
phenomenon  produced  by  the  continual  reproduction  and  consolidation 
of  nucleated  cells  at  the  root ;  these  become  inseparable  adherent  scales. 
As  it  receives  new  cells  at  the  root  the  free  edge  advances,  and,  as  it 
were,  grows  or  lengthens. 

ffairt, — The  systdme  pileux  of  Bichat.  These,  in  so  fiu-  as  they 
interest  the  anatomist,  may  be  briefly  described.  Each  consists  of  a 
root,  a  stem,  and  a  point.  The  stem  is  covered  with  finely  imbricated 
scales,  and  these  give  to  its  edges  a  serrated  appearance.  This  encloses 
a  fibrous  substance,  which  forms  the  greater  part  of  the  stem ;  ooca^ 
sionally  however,  it  encloses  another  substance,  called  the  medulla  ; 
the  surrounding  part  is  then  called  cortical.  Modern  physiologists, 
trusting  to  the  accuracy  of  the  microscopic  views  of  Schwann,  consider 
the  fibrous  portion  as  derived  from  elongated  and  metamorphosed 
cells ;  pigment  occasionally  abounds.  The  medulla,  or  pith,  does  not 
exist  in  all  hairs ;  it  is  not  conmionly  met  with  in  those  of  the  head. 
The  bulbous  enlargement  at  the  root  of  the  hair  is  received  into  a 
recess  of  the  skin  called  the  hair  follicle ;  and  this  may  pass  quite 
through  the  cutis.  The  follicle  is  dilated  at  the  bottom,  and  receives 
near  its  entrance  the  openings  of  several  sebaceous  follicles  or  glands. 
This  follicle  is  composed  of  the  same  materials  as  the  general  integu- 
ment. The  cuticular  hairs  of  the  follicle  are  more  complex  than  in  the 
oomnum  int^umentary  suifaoe. 

The  hair  is  a  growth  or  extension  of  the  epidermis ;  its  matrix  is 
the  bottom  of  the  follicle.  This  is  remarkably  vascular,  to  provide 
for  the  growth  of  the  hair.  Neither  nerves  nor  blood-vessels  pass  into 
the  substance  of  the  hair. 

Although  the  substance  of  the  hair  be  wholly  extra-vascular,  it  is 
yet  organic,  and  subject  to  organic  changes.  It  iM  formed,  in  fact,  of 
cells,  which  are  being  continually  thrown  off  from  the  matrix.  At 
about  the  fourth  month  of  intra-uterine  life  little  black  specks  appear 
on  the  integument  of  the  foetus ;  iheae  are  the  future  hairs.  The 
follicles  appear  first.  The  hairs  of  the  foetus  are  called  lanugo ;  they 
are  not  destined  to  remain ;  and  many  are  shed  whilst  the  foetus  is  in 
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the  utenu.*  The  biirt,  when  plucked  out,  tn  rcprodnced,  provided 
the  rollicles  have  Dot  been  injnnd.  It  is  tbe  ume  witb  Uie  luils,  >a 
long  u  the  matni  remiuos  eotire.  Bj  chemical  letti  it  i>  ahDwn  tluit 
the  hain  jield  geliitJDe.  and  \  protein  componnd  with  a  large  propor^ 
t'on  of  aulphur.  By  ciilcinitiDn  hsir  pyet  off  from  1  to  1^  per  cent, 
ofiuhn,  comistlng  of  pcroiide  of  iron  and  tracei  of  manganeK,  ajei, 
chlorida  ofaoiliuiii  and  pulauinm,  and  phncphate  of  lime. 

OUiB/hof  the  tkia.— I.  ThtKbaenout.  Thew  open  (each  by  ■  Email 
dn(4)iatntbeliairfolliclei>.  The  gland  itwir is vompoaMl of  uccolatel 
r«c«aMs  lined  bjqiillifliiim.  1'b»e  recesseg  varr  from  four  to  twentj. 
Th*7  are  lodged  in  tbe  aubitance  of  tbe  cori'iim.  2.  SudoHfenms 
glandM.-  These  are  situated  on  tbe  under  lurface  of  the  corium, 
and  ercD  in  th«  tdipoae  tisage  beneath.     They  resemble  small  njuodeii 


bodies,  consisting  each  of  a  One  tube  coiled  up  into  s  ball.  The  tube 
ii  Fjewal  as  Ibe  duct  of  tbe  gland.  It  is  twiit«d  like  a  corkscrew 
u  it  F«tse9  through  the  corium  and  cuticle.  Each  gland  is  well  >up- 
plied  with  a  network  of  capillary  Wood-Tessels. 

Th«w  gUnds  are  eitremely  numerous.  According  to  ErUBe, 
SBOO  duett,  from  these  glands,  open  on  a  sqnan  inch  of  the  palm  of 
the  band;  but  they  are  not  to  numerooi  in  other  ports  of  the  body. 


.t,  thrvoghimi 


H  persona  this  fcetal  ^ 


sebaceoiis  glands- 
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GENERAL    ANATOMY. 


The  genias  of  Bichat  created  <<  General  Anatomy ; "  he  first  dis- 
tinguished it  clearly  from  the  descriptive,  which  we  owe  abo  to 
him :  the  surgical  followed,  as  a  matter  of  coume. 

His  first  essay  on  general  anatomy  was  his  **  Traits  sor  les  Mem- 
branes," an  immortal  work,  laying  the  basis  of  all  his  ihtare  views 
and  discoveries.  This  was  followed  by  the  **  Anatomie  Ge'nerale/'  in 
which  he  surreys  the  body  as  composed  of  certain  tissaes  more  or  less 
simple,  more  or  less  complex.  Out  of  these  tissues,  which  he  also 
calls  systems,  are  formed  all  the  organs  of  the  body. 

It  is  not  of  much  importance  in  which  order  these  tissaes  are  con- 
sidered ;  the  microscope  has  shown  many  of  them  to  be  more  complex 
than  they  were  originally  supposed  to  be  by  the  discoverer  of  general 
anatomy.  De  Blainville's  view  was  the  most  philosophic :  according 
to  it,  there  are  three  great  elementary  tissues,  out  of  which  all  the 
others  and  all  the  organs  of  the  body  are  formed;  these  are,  the 
areolar,  the  muscular,  and  the  nervous.  These  tissues  may  be  called 
primary ;  all  the  rest  are  secondary. 

The  human  body,  like  that  of  every  other  animal,  is  composed  of 
fluids  and  solids,  the  former  greatly  preponderating.  The  consideration 
of  the  fluids  belongs  to  physiology ;  so  also  does  the  doctrine  of  the 
development  of  the  tissues.  Nevertheless,  it  may  be  of  use  to  the 
practicEil  student  to  conclude  this  Manual  by  a  brief  history  of  the 
development  of  the  tissues,  and  of  the  fluids  forming  constituent  parts 
of  man. 

L^OF  THE  CELLCLAE  OB  ABEOLAB  TISSUE. 

During  the  dissection  of  the  body  it  could  not  have  escaped  the 
attention  of  the  student  that  nearly  all  the  organs  are  connected  to 
each  other  by  a  soft  filamentous  substance,  somewhat  tenacious, 
adherent,  elastic,  white,  and  fleecy.  When  drawn  out,  it  forms  cells 
or  areolae,  and  hence  its  names  of  cellular  or  areolar,  filamentous, 
reticular,  mucous  tissue.  It  is  generally  called  the  cellular  membrane* 
It  receives,  by  reason  of  its  connexions,  the  names  of  sub-serous,  sub- 
mucous, superficial,  profound,  intermediate.  Investing,  parenchymatous* 
It  connects  and  insulates  the  organs,  and  is  the  most  extensively 
diffused  of  all  the  tissues.  It  is  continuous  throughout,  and  this  fact 
explains  the  phenomena  of  many  diseases.  The  filaments  composing 
it  do  not,  however,  form  cells ;  they  are  moistened  with  a  liquid  of  an 
unknown  nature,  the  quantity  of  which  seems  to  vary  under  difleient 
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circomstancefl ;  its  density  also  yaxies.  Examined  under  the  micro- 
scope, it  seems  to  be  composed  of  fine  homogeneous  and  transparent 
filaments  of  extreme  tenuity;^  these  filaments  never  diride  nor  unite. 
It  is  now  generally  admitted  that  similar  filaments  form  the  diief 
part  of  the  tendons,  ligaments,  and  other  white  fibrous  tissues.  At 
one  time  it  was  thought  that  the  fibres  just  described  alone  con- 
stituted the  cellular  tissue,  but  other  fibres  hare  been  lately  described, 
supposed  to  be  identical  with  the  yellow  elastic  tissue.  To  detect 
them  when  not  apparent,  acetic  add  is  used.  The  more  remark- 
able feature  in  the  history  of  these  yellow  fibres  is  their  subdividing 
and  anastomosing  with  each  other.  A  few  rounded  and  oval  cor- 
puscles are  found  interspersed  amongst  the  filaments  of  the  cellalar 

tiS8U«. 

This  tissue  is  almost  wholly  resolTable  into  gelathie  by  boiling  m 
water.  Numerous  blood-yessels  abound  in  it.  Nerves  and  lymphatics 
pass  through  it  in  great  numbers ;  but  as  regards  the  tissue  itself^  the 
filaments  are  insensible  when  cut  or  torn.  It  is  said  to  be  repro- 
duced fi^y  when  destroyed  by  disease,  but  this  statement  must  be 
received  with  caution*  It  is  produced,  or  something  like  it,  in  many 
morbid  growths. 

1.  OF  THE  ADIFOeS  TISSUE. 

Adipose  or  fiitty  matter  forms  an  integral  part  of  the  human  body 
in  a  healthy  condition.  It  varies  in  quantity  more  than  any  other 
organic  material  or  product.  Although  found  in  the  blood  and 
chyle,  and  in  certain  secretions,  it  is  chiefly  deposited  in  cells  and  in 
the  cellular  tissue  just  described.  These  cells  or  vesicles,  with  the 
&tty  matter,  constitute  the  adipose  tissue. 

It  collects  more  abundantlv  in  some  situations  than  in  others; 
some,  as  the  scrotum,  eyelids,  ic,  it  altogether  avoids.  In  youth  its 
seat  is  on  the  deep  surface  of  the  integuments,  where  it  fonns  the 
pannicnlus  adiposus,  so  remarkable  in  the  youth  of  both  sexes,  in  the 
child  and  in  the  grown  woman  of  all  ages.  As  years  creep  on,  the 
adipose  tissue  leaves  the  surfiboe  and  collects  in  the  interior.  Lastly, 
in  extreme  age,  as  in  extreme  youth  (the  fcetus),  it  all  but  disappean. 

In  the  bones  it  forms  the  marrow ;  it  abounds  in  the  omentum, 
and  around  the  joints,  but  is  never  found  within  the  cranium  nor  in 
the  tissue  of  the  lungs. 

The  little  vesicles  containing  ihe  fiit  are  clustered  into  groups ; 
they  measure  |Jg  or  ^  of  an  inch  in  diameter.  The  envelope  enclosing 
the  oily  matter  is  quite  transparent. 

A  nucleus  was  observed  by  Schwann  in  the  fat-cells  of  the  embryo. 
This  tissue  is  copiously  supplied  with  blood-vessels ;  these,  witili  the 
cellular  tissue  supporting  them,  maintain  the  adipose  vesicles  in  their 
place,  connecting  them  together.  Lymphatics  have  not  been  observed 
in  connexion  with  them,  nor  any  nerves. 

•  TWWtojriw<tf«*nch. 
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The  fat  is  composed  chiefl j  of  carbon  and  bydrogeo.  Many  ingcnions 
conjectures  hare  been  put  forward  by  physiologists  in  respect  to  its 
uses,  its  connexion  wiUi  respimtion,  nntrition»  &c  The  business  of 
the  anatomist  is  to  deal  with  facts,  leaving  to  the  physiologist  the 
inrestigation  of  the  conjectures  of  inquirers  more  ingenious  thui  solid. 

DeteicpmerU. — Valentin  describee  the  fat-cells  as  first  appearii^ 
in  the  fcetus  about  the  fourteenth  week.  They  have  nuclei  then,  which 
afterwards  disappear. 

2.  FIBR0U8  TISSUE. 

The  student  who  has  diligently  dissected  the  body  will  have  become 
already  familiar  with  the  fibrous  tissue  in  all  its  forms.  He  will 
have  met  with  it  in  the  shape  of  ligamentous  cords,  connecting  the 
bones  together :  the  tendons  and  aponeuroses  are  composed  of  the  same 
tissue;  the  outer  layer  of  the  pericardium,  the  duim  mater,  tunica 
albnginea  oculi,  periosteum,  &c  It  may  therefore  be  considered  as 
presenting  itself  in  two  forms — ^the  fascicular  and  the  membranovs. 

Physical  ptroperiiss. — Strong,  tou^,  non-elsstic,  white  and  shinii^ 
or  glistening,  yellowish  sometimes,  inextensile. 

tnder  the  microscope  the  filaments  composing  this  tissue  greatly 
resemble  those  of  the  common  cellular  tissue.  By  means  of  acetic 
acid,  a  few  yellow  elastic  fibres  and  nuclei  are  detected,  interspersed 
with  the  filaments  of  the  fibrous  tissue. 

The  two  tissues  then,  just  described,  pass  insensibly  into  each  other. 
They  agree  in  chemical  constitution.  By  boiling,  the  fibrous  tissue 
is  resolved  into  gelatine;  when  dried  it  becomes  translucent  and  brittle, 
but  regains  its  physical  qualities  by  placing  it  for  a  time  in  water. 
Nothing  is  more  unlike  a  true  ligament  than  a  dried  one ;  hence  the  dis- 
advantj^  of  consulting  dried  anatomical  pri^rations  of  the  ligaments. 

In  a  healthy  state  the  organs  composed  ot  this  tissue  are  insensible ; 
yet  it  is  probable  that  they  may  receive  some  fine  nervous  filaments. 
^>ome  have  been  traced  to  the  dura  mater.  They  are  scantily  supplied, 
also,  with  a  few  blood-vessels,  yet  they  unite  readily  when  toni 
across,  as  is  proved  by  the  accidental  rupture  of  the  toido  Achillis, 
and  by  numerous  suj^cal  operations. 

In  ununited  fractures  of  bones  it  is  this  tissue,  T>r  something  resembling 
it,  which  forms  the  bond  of  union ;  and  it  forms  the  basis  of  many  tumours. 

beccmtng  developed  into  cellular  tiwae ;  C,  ftagment  of  epitbellnm  fttsn  a 
serous  membiane ;  D,  eiritheliam  scaler  fhm  the  inside  of  the  nxrath ;  E,  trana- 
venie  section  of  an  Intestinal  vUlus,  showing  the  form  and  ammgement  of  the 
columnar  epithelium ;  F,  specimen  of  the  spheroidal  epithelium ;  G,  fat  cells 
and  filaments  of  the  cellular  tLirae ;  H,  U  the  mnscolar  fibre ;  I,  eltatJc  fll:re« 
of  the  yellow  tissue ;  K,  transvense  section  of  the  or^npact  tttssw  of  bone, 
showing  a  section  of  a  Haversian  canal  with  the  corpuMlcs  or  lacmue  (aa 
they  may  be  viewed),  and  the  canalicali  extending  from  them  mcrm»  the 
laminc;  Bl,  ammgenient  of  the  capillary  vessels  amongst  the  mu«icnlar  fllires; 
M,  nerve  cells  as  described  by  Hannover,  from  the  grey  matter  of  the  brain ; 
O,  plan  rhowing  the  arrangement  of  the  fibre*  and  cells  in  the  cortical  snbstance 
of  the  brain ;  ihc  letters  from  a  to  /  show  the  fibres  in  layem ;  g  points  tu 
where  they  Come  fVom,  the  central,  white  matter  intersecting  the  stratified  white 
-HtrlJcat  substance.'  The  strata  aeen  in  the  convolutiuns  ax« 
wd  grey  layers  alternately.  • 
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3.  YELLOW,  OR  ELASTIC  TISSCE. 

In  man  this  tiasne  fonns  the  ligainenta  flava,  or  snbflaya  of  the 
vertebrae ;  the  yocal  cords ;  the  stjlo-hyoid,  thyro-hyoid,  and  crico- 
thyroid ligaments ;  the  longitudinal  bands  running  outside  the  mucous 
membrane  of  the  trachea ;  the  middle  tunic  of  the  arteries.  The 
tissue  is  also  found  sparingly  outside  the  mucous  membrane  of  the 
gullet  and  x^ectum,  and  occasionally  outside  the  serous  membranes  in 
the  subserous  cellular  tissue,  in  some  of  the  fascis,  and  in  the 
dermoid  tissue  or  true  skin. 

Its  most  remarkable  properties  are  its  elasticity  and  strength.  In 
the  large  quadrupeds,  as  the  horse,  ox,  and  elephant,  it  mainly  sup- 
ports the  head,  forming  the  powerful  ligamentum  nudue,  or  pax- 
wax  of  the  neck. 

The  fibres  composing  it,  when  examined  under  the  microscope,  seem 
transparent  and  follow  bolder  curves  than  the  simply  fibrous  or  cel- 
lular. Moreover  they  divide  into  branches  and  are  reticulated.  Their 
size  is  very  various,  from  ^^  to  ^^^^  of  an  inch  in  diameter. 
Acetic  acid  does  not  act  on  them.  By  boiling  it  yields  an  impure  gelai- 
tipe.     Of  the  other  blood-vessels  and  nerves  nothing  is  known, 

4,  cabtilage;  gristle. 

Elastic,  admits  of  tension,  is  of  great  strength,  opaque,  but  tnmslu- 
oent  when  cut  into  thin  slices ;  covered  by  a  perichondrium,  and  does 
not  unite  when  torn  or  divided  in  the  living  body. 

The  skeleton  of  the  embryo  is  at  first  nearly  cartilaginous,  but  the 
cartilages  composing  it  do  not  remain  in  this  state,  but  give  place  to 
bones ;  such  cartilages  are  called  temporary.  But  others,  which  may 
be  viewed  as  permnnent,  are  in  reality  not  so ;  the  thyroid,  for  example, 
which  in  extreme  old  age  is  usually  converted  into  bone.  It  is  a 
question  then  of  time  with  some  exceptions  however,  such  as  the 
cartilages  of  the  nose  and  ears,  which  under  no  drcumstanoes  naturally 
become  osseous. 

Bichat  called  the  cartilaginous  surfaces  of  joints,  cartilages  of  ti»- 
crmtation  ;  the  costal  he  called  cartilages  of  prolongation :  these  latter 
often  become  osseous. 

The  perichondrium  is  said  to  be  wanting  in  the  cartilages  of  incrus- 
tation ;  this,  however,  is  rather  doubtful. 

When  examined  in  Uiin  slices  under  the  microscope,  a  cartilage 
seems  to  be  composed  of  a  matrix,  homogeneous  and  generally  trans- 
parent, and  of  nucleated  cells  disseminated  throughout. 

It  has  been  much  debated  whether  it  is  the  synovial  membrane 
which  covers  the  articular  cartilages  or  merely  a  fine  epithelium. 
One  thing,  however,  is  certain,  that  the  structure,  whatever  it  may 
be,  is  capable  of  becoming  exceedingly  vascular  wheu  inflamed,  so 
that  blood-vessels  must  exist  somewhere,  for  it  is  difficult  to  imagine 
that  such  vessels  come  exclusively  from  the  subjacent  osseous  tissue. 

The  tissue  is  insensible  in  the  healthy  state ;  and  in  this  conditioii 
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no  blood-Teasels  have  been  traced  into  the  articalar  cartilagn,  mt  lent. 
Chemical  processes  show  that  cartilages  contain  some  mineral  pro- 
ducts, chiefly  the  salts  of  soda,  lime,  and  magnesia.  Bat  little  is 
known  of  their  mode  of  development. 

When  destroyed  cartilages  are  not  regenerated ;  the  articular  car^ 
tilages  are  mnch  subject  to  atrophy  or  wasting.  When  this  happens 
they  gradually  break  up  into  fragments,  finally  disappear,  and  the  bone, 
thus  denuded  of  cartilage,  acquires  for  its  protection  an  ivory-looking 
texture,  extending  more  or  leas  deeply  into  the  substance  of  tilie  bone. 
The  older  surgeons,  who  did  not  undentand  the  nature  or  object  of  the 
transfonnation,  called  it  "  the  ivory  exostosis.*' 

In  some  aninuds,  as  in  the  first  dorsal  vertebra  of  the  camel,  this 
conversion  of  the  bone  into  a  substance  having  the  density  and  white- 
ness of  ivory  seems  to  be  a  natural  process. 

5.  FIBRO-CARTILAOE. 

Bichat  first  described  this  peculiar  tusue.  It  partakes  of  the  quali- 
ties of  both  tissues,  and  hence  its  name.  Elastic  like  cartilage,  it  is 
J  ret  fibrous  like  ligament.  It  shows  great  strength  and  toughness  and 
ow  vital  powers,  beins  scarcely  ever  found  in  a  pathological  state. 
Of  it  we  find  composed  the  interarticular  fibro-cartilagea  of  the  knee 
and  other  joints ;  the  brims  or  margins  of  articular  cavities,  as  the 
glenoid,  cotyloid,  &c  Others  merely  connect  bones  together,  and 
have  no  synovial  covering;  such  are  the  intervertebral  substances  and 
symphyses  of  the  pubes. 

Sesamoid  bones  are  developed  in  a  cartilage  which  may  be  esteemed 
a  modified  fibro-cartilage,  developed  in  and  near  the  surface  of  tendona. 

A  fibro-cartilage  occupies  the  base  of  the  ventricles  of  the  heart :  it 
uniformly  ossifira  in  the  ox. 

Under  the  microscope  this  tissue  seems  to  be  composed  of  fibres  with 
cartilage-cells  intermixed.  In  chemical  composition  it  resembles  liga- 
ment. In  diseased  conditions  of  the  vertebra  it  seems  long  to  remain 
unaffected,  resisting  absorption  much  longer  than  bone. 

6.  OSSEOUS  tissue;  bone. 

No  tissue  has  given  rise  to  more  elaborate  inquiry  than  the  osseous. 
The  facts  best  ascei-tained  may  be  thus  briefly  stated : — 

In  the  living  body  bones  are  covered  with  periosteum  and  filled  with 
marrow.  Blood-vessels  pervade  them  in  all  directions :  lymphatics 
probably  exist,  and  nervous  filaments,  which  have  not,  however,  been 
so  clearly  made  out.     The  tissue  is  hard,  tou|^  and  somewhat  elastic 

By  calcination  bone  may  be  shown  to  be  composed  of  two  sub- 
stances :  1,  an  animal  part,  driven  off*  by  the  action  of  heat;  2,  an 
osseous  part,  which  remains  and  retains  the  original  form  of  the  bone. 
The  animal  matter  thus  destroyed  in  this  simple  analysis  may  be 
obtained  by  simply  macerating  the  bone  in  acid :  this  dissolves  the 
osseous  portion  and  leaves  the  animal  portion  of  the  bone ;  the  original 
form  of  ^e  bone  itseU  is  retained ;  it  then  weighs  about  one-third  of  the 
oriicinal  weight  of  the  bone. 
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This  animal  substance  is  nsnallj  called  a  cartilage,  which  it  re- 
sembles in  some  points,  but  not  in  others.  It  differs  essentially  from 
cartilage,  properly  so  called.  By  boiling  it  may  be  resoWed  almost 
wholly  into  geUtine. 

The  earthy  part  of  the  bone  amounts  to  about  two-thirds  the  weight 
of  the  original  bone,  Tarying,  however,  at  different  periods  of  life,  and 
is  composed  chiefly  of  phosphate  of  lime,  with  which  there  is  mixed 
op  a  small  quantity  of  carbonate  of  lime,  fluoride  of  calcium,  chloride 
of  sodium,  and  magnesian  salts. 

The  following  is  the  analysis  of  bone  by  Berzelius : — 

Animal  matter 33'30 

Phosphate  of  lime 51*04 

Carbonate  of  lime 1 1  *  30 

Fluoride  of  caldam 2*00 

Magnesia,  chiefly  in  the  state  of  phosphate      .  1*16 

Soda  and  chloride  of  sodium 1*20 

By  sawing  a  bone  through,  it  is  evident  that  the  osseous  tissue 
assumes  two  forms ;  these  have  been  called  oompact  and  ccmcellated. 
This  distinction,  however,  almost  disappears  when  these  tissues  are 
examined  with  a  glass ;  they  are  tlien  seen  to  be  porous  everywhere, 
and  that  the  difference  is  only  in  degree.  They  pass  into  one  another, 
presenting  no  abrupt  line  of  demarcation.  Between  the  outer  and  inner 
compact  tables  of  the  cranium  the  cancellated  structure  is  called  diplo9. 

The  canoelli  are  formed  by  delicate  spicula  of  bone  and  thin  lamellse 
or  plates;  the  open  spaces  or  areolae  communicate  freely  with  each 
other ;  they  contain  marrow  and  blood-vessels. 

The  compact  tissue  is  also  full  of  foramina,  but  they  are  small. 
By  breaking  a  bone  across  they  may  be  seen  in  great  numbers ;  they 
are  the  openings  of  short  longitudinal  passages  running  in  the  compact 
substance.  From  Clopton  Havers,  who  first  described  them,  they 
have  since  been  called  Haversian  canals.  They  also  contain  blood- 
vessels and  marrow.  They  are  readily  seen  with  a  common  magnify- 
ing glass.    A  longitudinal  section  of  the  bone  displays  them  best. 

These  canals  of  Havers  are  surrounded  by  concentric  lamellse,  while 
this  lamellated  structure  extends  to  the  cancel  Uted  as  well  as  to  the 
compact  tissue  of  bone.  To  see  these  requires  a  glass  of  considerable 
magnifying  powers.  It  is  Uie  same  also  with  certain  vacuities, 
formwly  called  corpuscles.  Running  from  these  lacunae  are  minute 
tabes — Hcanaliculi.  In  the  osseous  tissue  we  have  then,  1,  areoUe ; 
2,  Haversian  canals ;  3,  lacunae  and  canaliculi,  which  perhaps  traverse, 
4,  the  lamellae,  themselves  composed  of  fibres  exceedingly  minute. 
The  lamin«  are  superimposed.  Thus  the  modem  microscope  bringv 
the  observer  back  to  the  original  observations  of  Duhamel.  Of  the 
mode  in  which  the  osseous  particles  are  united  to  the  animal  substance 
of  the  bone  nothing  is  known. 

The  periotieum  is  a  fibrous  membrane  covering  the  exterior  of  the 
bones. 

2  T 
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It  does  not  extend  over  those  surfaces  which  are  natarally  encnuted 
with  cartilage.  It  adheres  firmly  to  them ;  sends  prolongations  into 
their  substance,  and  tnmsmits  to  them  most  of  their  blood-Tessels. 

The  OSes  of  the  periosteom  have  not  been  folly  determined.  In 
early  years  it  probably  assists  mainly  in  forming  the  bone. 

The  medulla  or  marrow  lodged  in  the  interior  of  bones  is  not  con- 
fined to  the  medullary  canal  of  the  sbails  of  long  bones. 

The  bones  of  the  foetus  are  at  first  filled  with  a  reddish  fluid  like 
bloody  serum,  but  firmer.  The  uses  of  the  marrow  are  not  under- 
stood,  nor  why;  in  certain  birds,  air  should  penetrate  and  preTai] 
where,  in  mammals,  there  is  marrow.  "  The  bones  are  slow  to  Ml 
into  disease,  and  they  are  slow  to  recover."*  Neverthele»,  they  are 
well  supplied  with  blood-vessels.  The  veins  of  the  cancelli  are  pecu- 
liar ;  Uiey  run  separately  firom  Uie  arteries,  and  are  best  seen  in  the 
diploe  of  the  bones  of  the  cranium ;  the  same  arrangement  prevails, 
also,  in  the  bodies  of  the  vertebne. 

The  bones  are  generally  admitted  to  have  lymphatics,  and  fine  fila- 
ments of  nerves  have  been  seen  to  pass  into  the  medullary  canal,  along 
with  the  nourishing  artery  of  the  bone.  The  bones  are  insensible,  and 
so  also  is  the  marrow. 

The  formation  and  growth  of  bone  is  a  physiological  question,  which 
has  been  made  the  subject  of  the  most  extended  inquiries.  I  have 
anxiously,  and  with  great  care,  followed  out  the  pathological  part  of 
the  inquiry  for  many  years. 

In  the  foetus  a  substance  resembling  cartilage  precedes,  generally, 
the  deposition  of  earthy  particles,  which  together  constitute  bone ;  but 
the  bones  of  the  skull  seem  to  form  in  a  membrane.  When  ossification 
takes  place  in  membrane,  as  in  the  flat  bones  of  the  cranium,  it  com- 
mences by  a  c^tre,  from  which  rays  spread  out  in  all  directions. 
The  osseous  deposits  nvemble  a  network,  and,  from  the  nucleus 
or  central  point,  they  spread  to  the  sutures;  which,  also,  become 
ossified  in  old  age.  The  precise  nature  of  the  membrane  in  which 
these  bones  form  is  not  Imown.  Soemmering,  considering  that  the 
tendency  of  the  bones  of  the  cranium  is  ultimately  to  unite  into  one, 
was  disposed  to  view  the  membrane  in  which  these  fiat  b<Miefl  form  as 
essentially  one. 

The  greater  number  of  the  bones  of  the  skeleton  form  in  a  sub- 
stance resembling  cartilage,  whidi  follows  very  quickly  the  primitive 
soft  substance  preceding  its  formation.  This  substance  is  composed  of 
cartilage  cells,  embedded  in  a  clear  matrix. 

The  successive  appearance  of  the  osseous  centres  has  been  already 
described  in  the  descriptive  part  of  this  work. 

The  progress  of  ossification  is  marked  by  a  stage  at  first  evidently 
transitionary.  A  second  follows,  at  the  commencement  of  which  the 
canals  of  Haven,  the  cancelli,  and  the  lamellae,  begin  to  appear.  The 
primary  areolae  open  into  each  other ;  they  coalesce  into  laiger  ones, 
their  sides  being,  in  the  mean  time,  thickened  by  new  layers  of  bone. 

•  Hunter. 
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There  are  no  lacmue  in  the  primary  granular  bone.  How  they  are 
formed  is  not  known ;  nor  is  it  quite  clear  how  the  calcification  of  the 
fine  fibres  of  the  lamellse  proceeds.  The  formation  of  the  canalicuU  is 
equally  mysterious. 

It  is  probable  that  the  ossification  on  the  periosteal  snrfitce  of  the 
bone  does  not  take  place  in,  or  is  not  preceded  by,  the  formation  of 
cartilage ;  still  there  are  pathological  &cts  which  militate  against  this 
view.  As  Ihe  periosteum  transmits  nothing  into  the  bone  but  blood- 
vessels, cellular  tissue,  and  fibrous  slips,  it  follows,  if  the  above  view 
be  a  correct  one,  that  bone  must  be  formed  out  of  these  materials. 

As  the  bone  continues  to  increase  in  length  it  would  seem  that  little 
or  no  elongation  takes  place  by  interstitial  deposits  or  growth.  This 
was  proved  by  the  experiments  of  Hales,  Duhamd,  and  John  Hunter. 
The  sbafl  increases  in  substance  by  depositions  on  its  external  surfiatoe, 
the  medullary  canal  being  enlarged  by  absorption  from  within. 

7.  YASCULAB  TISSUE. 

Under  the  name  of  syathne  or  tissue  vcuculaire  Bichat  included  the 
various  tunics  of  the  blood-vessels,  and  more  especially  their  internal 
tunic.  Together  with  the  lymphatic  vessels  they  may  still  be  viewed 
much  in  the  same  way. 

1.  Blood-vessels. — These  comprise  three  sets  of  vessels — 1,  arteries ; 
2,  veins ;  3,  a  fine  network  of  vessels,  placed  between  the  compara- 
tively large  ones.  The  vessels  composing  this  network  have  been 
called  capillaries. 

The  whole  of  the  arterial  blood  leaves  the  left  ventricle  of  the  heart 
to  be  distributed  throughout  the  system  by  the  aorta  and  its  branches ; 
it  returns  to  the  right  auricle  of  tiie  heart  by  three  veins — 1,  the  vena 
cava  superior ;  2,  the  vena  cava  inferior ;  3,  the  coronary  vein  of  Uie 
heart  itself.  This  is  called  the  greater  circulation  of  the  blood.  It 
next  passes  from  the  right  auricle  into  the  right  ventricle,  which  pro- 
pels it,  by  means  of  the  pulmonary  artery,  tiirough  the  lungs,  from 
which  organs  it  returns,  by  the  pulmonary  veins,  to  the  left  auricle. 
This  is  the  smaller  curculation. 

7  a.  ARTERIES. 

Practically  speaking,  an  artery  is  composed  of  three  tunics,  tlie 
microscope,  however,  fdiowing  that  these  admit  of  being  further  sub- 
divided :  they  are  generally  enclosed  in  a  cellular  sheath. 

External  tunic. — Cellular  and  fibrous.  In  the  lai^er  arteries  the 
innermost  layer  of  this  tunic  is  composed  of  true  elastic  tissue.*  It 
is  this  external  layer  which  resists  the  action  of  the  thread  when  the 
artery  is  tied. 

Middle  tunic,  or  coat. — Composed  of  distinct  circular  fibres,  long 
supposed  to  be  muscular.  In  the  large  arteries  it  is  composed  of  many 
layers.  These  fibres  are  of  a  yellowish  colour  and  highly  elastic,  and 
seem  almost  identical  with  the  yellow  elastic  tissue  already  described ; 

*  Henle. 
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but  many  diss  them  with  the  anstriated  muscalar  fibra.  The  tonic 
is  slightly  contractile. 

Internal  tunic  or  coat, — This  is  a  fine,  elastic,  transparent  mem- 
brane liniz^  the  interior  of  the  arteries.  To  the  eye  it  seems  a  single 
layer ;  under  the  microscope  it  is  found  to  be  double,  and  composed  of 
— 1,  a  scaly  epithelium,  which,  with  its  basement  membrane,  lines  its 
interior ;  2,  of  a  striated  or  perforated  membrane  of  an  unknown  nature. 

The  tunics  of  the  large  arteries  reoeive.  small  blood-vessels  {com 
vaaorum).  The  arterial  tissue  is  insensible.  Much  wild  speculation 
has  been  got  up  by  physicians  respecting  the  nerres  of  the  arteries; 
the  auscularity  of  their  walls ;  spasms  of  the  extreme  vessels,  Sec. 
The  arteries,  when  cut  across,  do  not  collapse. 

7  b,  VEINS. 

Strtidure. — The  coats  of  the  veins  are  much  thinner  than  those  of 
the  arteries,  and  thus  they  collapse  when  cat  across,*  which  does  not 
happen  to  the  arteries ;  their  coats  have  been  usually  reckoned  as  two ; 
a  third,  however,  may  be  added  to  this — 1,  an  internal  tunic,  re- 
sembling that  of  tiie  arteries,  but  clearly  differing  in  its  vital  properties; 
3,  a  middle  tunic,  fibrous,  and  composed  of  many  layers ;  3,  an 
external,  close,  but  thin  cellular  coat 

The  valves  of  the  veins  have  been  already  spoken  of;  they  are 
found  chiefly  in  the  superficial  and  deep  veins  of  the  limbs;  their 
functions  are  obvious,  and  their  structure  easily  examined, 

7  c  CAPILLARIES. 

That  the  blood  passed  firom  the  arteries  into  the  veins  oonUnuousIy 
was  an  inference  assumed  by  Harvey,  unsupported  by  intuitive  evi- 
dence at  the  time.  This  link  in  the  chain  .of  evidence  in  respect  of  the 
circulation  of  the  blood  was  supplied  by  Malpighi.  When  transparent 
vascular  parts  of  living  animals,  as  the  mesentery,  can  be  placed  so  as 
to  be  viewed  through  the  microscope,  the  capillaries  become  manifest, 
and  the  blood  mav  then  be  seen  passing  from  the  arteries  into  the  veins 
continuously.  Tne  vessels  in  which  Siis  happens  are  sometimes  so 
minute  as  not  to  exceed  in  calibre  ^^  part  of  an  inch.  The  smaUest 
are  supposed  to  have  but  one  coat. 

The  true  nature  of  the  erectile  tissue  has  never  yet  been  made  out ; 
it  is  probably  of,  at  least,  two  distinct  kinds. 

7d.  DEVELOPMENT  OF  VESSELS. 

New  vessels  are  formed  during  life  in  parts  not  previously  existing. 
According  to  Schwann  and  Kolliker  the  smaller  vessels  and  nerves  ori- 
ginate from  nucleated  cells.  The  cell-wall  or  envelope  sends  out  slender 
prolongations  indifferent  directions;  these  meet  others,  and  thus  form 
a  network  of  tubes,  into  which  the  blood  at  last  penetrates.  The 
whole  subject  belongs  to  physiology. 

*  The  hepatic  veins  do  not  collapse,  nor  do  the  veins  of  the  dlplo& 
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7e.  LTMPHATIC  VE88BU  AND  GLANDS. 

Lymphatics  hare  not  been  discoyerad  in  all  the  organs ;  nererthe- 
less  they  are  very  nomerous.  They  seem  to  originate  generally  in 
networks  so  fine  as  to  escape  observation.  From  these  networiu 
single  vessels  emerge ;  these  unite  with  others  to  terminate  chicdy, 
but  not  wholly,  in  the  thoracic  duct.  The  lymphatics  forming  the 
fine  networks  do  not  seem  to  communicate  with  the  veins,  nor  have 
they  valves. 

Structure, — The  coats  of  the  lymphatics  are  much  thinner  than 
those  of  the  veins ;  they  are  provided  with  numerous  valves.  At  their 
commencement  the  lymphatics  are  thought  to  have  but  one  coat :  the 
large  have  two  and  even  three.  They  are  elastic  and  extensile,  and 
probably  contractile,  and  are  analogous  to  Uie  tunics  of  At  arteries  and 
veins,  which  they  resemble  in  structure  and  functions.  Their  tunics 
receive  vessels  and  probably  nerves. 

Abmnrbent  gkmds. — Small  rounded  or  oval  solid  bodies  placed  in  the 
course  of  the  lymphatics  and  lacteals.  The  position  of  the  greater 
number  of  them  has  been  already  described.  All  the  lymphatics  do 
not  pass  through  such  glands.  The  vessels  leading  to  gUmds  are  called 
afferent^  those  leaving  the  glands,  efferent. 

When  about  to  enter  the  gland  the  afierent  vessels  divide  and  sub- 
divide minutely.  Tha  mass  of  the  lymphatic  glands  seems  composed 
of  minute  lymphatic  vessels,  some  blood-vessels  and  cellular  tissue. 
Thus  the  intimate  nature  of  these  glands  has  not  yet  been  made  out, 
nor  their  functions. 

The  thoracic  duct,  the  terminating  trunk  of  the  absorbent  system, 
opens  into  the  left  subclavian  vein,  near  its  junction  with  the  internal 
jugular ;  but  a  short  trunk  also  enters  the  right  subclavian  vein. 

The  question  as  to  the  termination  of  lymphatics  in  other  veins  has 
been  much  debated.  My  own  dissections  are  entirely  opposed  to  such 
views ;  neither  do  I  believe  in  the  termination  of  the  lacteals  in  the 
meseraic  or  any  other  veins,  directly  or  indirectly.  The  opinions  of 
Tiedemann  and  Fohman  respecting  the  opening  of  lacteals  into  the 
meseraic  veins,  based  on  inaccurate  dissections  of  the  seal  and  por- 
poise, were  distinctly  refuted  by  me  in  1822  and  1823. 

8.   SEROUS  MEMBRANES. 

Since  Bichat  described  these  membranes  and  gave  to  the  world  his 
immortal  treatise  thereon,  the  microscope  has  revealed  to  us  that  they 
are  somewhat  more  complex  than  he  imagined  them  to  be.  The  view 
taken  of  them  at  present  is  as  follows : — 

They  are  named  from  the  fioid  which  lubricates  their  surfiu^e,  and 
with  one  exception  (the  peritoneum  in  the  female)  they  are  shut  sacs 
without  openings.  The  nistory  of  each  has  been  given  in  the  descrip- 
tive anatomical  portion  of  this  manual. 

The  inner  surnoe  is  smooth  and  polished,  and  bedewed  with  serosity. 
Thus  the  organs  they  invest  are  enabled  to  slide  over  their  containing 
walls.    The  outer  surfiux  adheres  closely  to  a  great  variety  of  struo- 
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tares  by  means  of  the  sub-serous  cellular  tissue.  But  this  also  has 
its  exception  in  the  case  of  the  spinal  arachnoid. 

These  membranes  are  thin  and  transparent,  and  were  hence  called 
diaphanous.  They  are  moderately  extensile  and  elastic  The  micro- 
scope shows,  1,  a  scalr  epithelium;*  2,  next  to  the  epithelium,  and 
supporting  it,  an  exceedingly  fine  lamella  of  a  simple  and  homogeneous 
nature;  this  membrane  was  already  known  to  anatomists,  who 
viewed  it  as  a  sort  of  delicate  epidermic  coTering ;  3,  one  or  more 
layers  of  condensed  cellular  membrane,  composed  of  bundles  of  white 
filaments  mixed  with  elastic  fibres.  This  is  continuous  with  the  sub- 
serous cellular  tissue,  seldom  absent ;  and  this  connects  the  membrane 
to  the  surrounding  organs. 

Blood-vessels  and  lymphatics  abound  in  the  cellular  and  sub-cellular 
layen,  but  do  not  penetrate  the  peculiar  layer  lying  upon  the  cellular. 
In  a  healthy  state  they  are  insensible. 

The  fluid  which  bedews  these  surfaces  coagulates  spontaneously ; 
this  must  be  due  to  the  presence  of  fibrine. 

9.  87K0VIAL  MEKfiRANES. 

Analogous  in  their  arrangements  to  the  serous,  they  form  diut  sacs 
without  any  openings.  They  resemble  them  also  in  their  intimate 
structuroji*  but  differ  in  the  nature  of  the  fluid  they  secrete.  This  is 
called  synovia;  a  viscid  transparent  fluid,  consisting  of  water  with 
6  per  cent,  of  albumen  and  a  minute  quantity  of  extractive  matter 
and  salts. 

The  descriptive  anatomist  divides  the  synovial  membranes  into — 

1.  The  articular. 

2.  The  vesicular. 

3.  The  vaginal. 

Fringed  membranous  folds  exist  in  most  synovial  capsules,  but 
chiefly  in  the  articular ;  these  are  supposed  to  be  concerned  in  the 
secretion  of  the  synovia.  Non-vascular  secondary  processes  have  also 
been  described. 

The  vaginal  synovial  bursa  have  been  already  described  where  most 
conspicuous  and  important ;  as  under  the  annular  ligaments  and  in- 
vesting the  tendons  of  muscles. 

The  vesicular  bursse  have  also  been  noticed  in  connexion  with  the 
system  of  the  sub-cutaneous  cellular  fasciae,  to  which  they  belong. 

10.  MUCOUS  MEMBRANES. 

These  membranes,  so  named  from  the  mucosities  continually  lubri- 
cating their  surfaces,  were  comprehensively  and  philosophically  viewed 
by  Bichat.     The  comparative  anatomist  views  them  as  an  internal  in- 

*  Said  to  be  (Qoalti,  p.  cdxxl.)  ciliated  on  the  membrane  lining  the  ventricles 
of  the  brain ;  but  this  is  not  a  serous  membrane :  also  on  the  part  of  the  pert- 
tonenm.  covering  the  fimbriated  extremity  of  the  Fallopian  tabes. 

•ly  epithelium ;  f ,  a  Ann  hcnnogeneons  membrane ;  S,  a  dense  oel- 
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tegument,  reflected  from  the  external,  that  is  tlie  skin.  They  com» 
mence  by  orifices  situated  on  the  exterior  of  the  body ;  the  mouth  and 
nostrils ;  the  urethra  and  anus  in  man ;  the  yulva  and  anus  in  woman. 
They  form  two  great  systems — the  gastro-puimonary  and  genito- 
urinary.* 

The  course  of  the  mucous  membrane  continuously  oyer  all  these 
surfaces  has  been  carefully  traced  in  the  descriptive  anatomy.  What 
we  have  chiefly  to  consider  here  is  the  intimate  nature  of  these 
membranes. 

The  mucous  membranes  are  mostly  opaque.  Their  tenacity  and 
elasticity  are  small.  The  colour  they  have  during  life  is  due  to  the 
blood  contained  within  the  blood-vessels  with  which  they  abound.  It 
varies  much  in  diflerent  situations. 

Structure, — When  examined  with  a  good  microscope  they  are  found 
to  be  composed,  1,  of  an  epithelium,  that  is  to  say,  an  epidermic  cover- 
ing, essentially  composed  of  nucleated  cells  and  a  supporting  mem- 
branous matrix,  or  at  least  a  coherent  intercellular  matter.  The 
epithelium  found  here  is  of  the  sort  called  columnar,  a  form  of  epi- 
thelium covering  confined  to  them.  It  extends  over  the  ducts  opening 
upon  the  mucous  membranes,  but  not  throughout  their  entire  length. 

2.  Of  a  membrane  called  corium,  as  following  out  the  analogy  of 
these  membranes  with  the  external  integuments.  This  is  composed  of 
a  fine  vascular  layer  of  variable  thickness ;  it  is  in  fact  the  fibro-vas- 
cular  layer  of  the  mucous  membrane.  In  this  layer  lymphatics 
abound  and  nervous  filaments.  No  vessels  are  found  in  the  epitiielium 
nor  in  its  supporting  membrane. 

The  vessels  commence  in  fine  networks,  of  which  some  are  in  con- 
tact with  the  membrane  supporting  the  epithelium. 

The  mucous  membrane  in  some  parts  presents  papills,  as  in  the 
tongue :  they  are  processes  of  the  corium,  containing  blood-vessels  and 
nerves,  covered  with  the  epithelium.  The  villi  abound  most  in  the 
intestines.  They  resemble  the  papills,  and  have  with  them  been 
already  described. 

The  alveolar  recesses  seen  on  the  surface  of  the  mucous  membranes 
have  also  been  described. 

The  structures  called  tvindar  foUiclea  are  minute  tubes  formed  by 
recesses  and  inversions  of  the  corium  and  the  epithelial  coverings. 
They  abound  in  the  stomach  and  intestines. 

Saccular  follicles  are  small  cavities  of  a  rounded  shape  seen  on  the 
surface  of  certain  mucous  membranes.  Their  nature  has  not  yet  been 
correctly  determined.  Some  of  these  seem  to  open  only  occasionally 
to  permit  of  the  escape  of  their  secretions. 

Small  compound  glands, — These  have  been  already  alluded  to  when 
speaking  of  the  glands  of  Brunn. 

Nerves, — These  membranes  have  nerves  and  show  peculiar  sensi- 
bilities according  to  the  organ  they  invest. 

*  If  the  membrane  lining  the  lactiferoos  ducts  of  the  mamma  be  mnoons, 
then  a  third  system  must  be  added. 
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The  maciu  found  in  abnndanoe  on  the  surface  of  these  membimes 
Is  composed  of,  1,  epithelium  particles  thrown  off  from  the  membrane ; 
2,  mucous  corpuscles,  of  a  nature  not  well  known ;  3,  nucleated  oeUa. 
To  this  must  be  added  a  substance,  called  by  chemi&ts  nutcm. 

When  destroyed  by  ulceration,  the  mucous  membrane  is  readily 
regenerated,  and  is  said  eyen  to  recorer  its  peculiar  epithelium ;  but 
the  tubular  follicles  are  not  reproduced.  I  have  on  many  occasions 
examined,  with  common  magnifying  glasses,  the  mucous  membrane  of 
the  large  intestine  which  had  suffered  from  dysentery.  It  seoned 
to  me  that  the  regenerated  membrane  was  not  identical  or  of  the  same 
nature  with  that  which  had  been  lost.  The  mucous  membrane  of  the 
urethra  unites  readily  when  divided  longitudinally  in  strictures  of  long 
standing;  but  the  exact  nature  of  the  structures,  restoring  the  tube  to 
its  origiiuU  calibre,  has  not  been  sho¥m.  I  feel  disposed  to  doubt  the 
rmneration  of  the  corium  of  the  intestine,  in  all  its  integrity,  after 
it  nas  been  destroyed. 

11.  SECRETING  OLAND8. 

Besides  its  more  legitimate  application  the  term  gland  has  been 
applied  in  a  vague  manner  to  a  number  of  solid  organs,  with  the  pre- 
cise functions  of  which  anatomists  are  unacquainted.  It  is  intended, 
in  this  short  section,  to  limit  the  term  to  those  bodies  only  whidi 
secrete. 

Before  the  recent  microscopic  discoveries  physiologists  were  divided 
In  their  opinions  as  to  the  intimate  nature  of  the  secreting  glands. 
Some  viewed  them,  with  Malpighi,  as  being  mainly  composed  of  tubes 
closed  at  one  end.  This  view  received  support  fit>m  comparative 
anatomy.  Others  held,  with  Ruysch,  that  the  parenchyma  of  glands 
was  chiefly  composed  of  vessels. 

The  secretion  of  a  fluid,  which  is  either  retained  in  the  body  or 
ejected  fi^m  it,  is  the  function  of  the  glands;  it  is  analogous  to 
nutrition ;  the  blood  furnishes  the  materials  in  both  cases.  Blood- 
vessels of  the  greatest  tenuity  approach  some  free  surface  on  which  the 
secretion  takes  place ;  but  the  vessels  themselves  do  not  open  on  the 
free  surface.  Until  the  discovery,  by  powerfril  microscopes,  of  the 
nucleated  cell,  nothing  more  was  Imown  of  secretion.  This  new 
element  gave  further  insight  into  its  nature.  Over  the  secreting 
surface  a  series  of  th«se  cells,  of  a  spheroidal  or  polyhedral  flgure,  is 
spread,  so  as  to  form  an  epithelium ;  and  this  layer  of  cells  rests  on  a 
membrane— the  basement  membrane,  or  membrana  propria.  The 
function  of  the  membrane  may  or  may  not  be  simply  mechanical ;  it 
is  otherwise  with  the  cells;  they  are  eminently  vital,  though  not 
vascular.  These  cells  absorb  the  materials  from  the  blood,  and  are 
then  discharged  entire,  or  open  and  suffer  their  contents  to  escape ; 
thev  thus  undergo  continual  destruction  and  reproduction.  Their 
real  nature  is  absolutely  unknown.  What  has  been  said  on  the  subject 
is  pure  hypothesis. 

The  cells  seem  capable  of  forming  new  products. 
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To  eitend  the  secreting  surface,  and  to  occupy  as  little  room  aa 
possible,  processes  or  tubes  are  formed,  rolled  up ;  or  these  tubes,  or 
culs-deHHu:,  form  lobules  and  lobes,  as  seen  and  described  by  Malpighi. 

Lymphatics  exist  also  in  glands  and  nerves,  but  nothing  is  known 
of  their  mode  of  tennination  or  relation  to  the  surrounding  structures. 
Cellular  tissue,  or  an  amorphous  substance  acting  as  a  substitute  for 
it,  exists  in  all  glands.  Some  have  'P^iaI  capsules,  others  not.  All 
this  has  been  a&eady  adrerted  to.  Thdr  ducts  open  upon  mucous 
suriaoes  or  on  the  internal  integuments.  These  ducts  hare  also  a 
basement  membrane  and  epithelium.  This  is  spheroidal  at  the  com- 
mencement of  the  duct  and  columnar  throughout  the  rest  of  its  course. 
Outside  the  basement  membrane  is  generally  the  mucous  membrane, 
su|^rted  by  a  cellulo*fibrous  layer,  and  sometimes  by  two*  layers  ot 
muscles ;  the  fibres  of  the  inner  layer  running  longitudinally,  of  the 
outer  circularly. 

II.  MIJSCULAE  TISSUE. 

The  muscular  tissue,  the  second  of  the  primitive  tissues,  according 
to  De  Blamville,  composes  the  larger  portion  of  the  human  body.  It 
is  essentiiUly  the  instrument  by  which  motion  is  performed,  and  is 
composed  of  fine  fibres,  whose  characteristic  is  their  contractility . 

The  practical  anatomist  finds  no  difficulty  in  dissecting  and  arranging 
the  muscles ;  his  method  is  mechanical  and  simply  anatomical.  With 
him  there  exists  a  distinction  so  obvious  between  the  muscles  whose 
fibres  are  collected  into  a  well-defined  mass,  large  or  small,  and  those 
layers  of  fibres,  obviously  muscular  however,  which  invest  the  mucous 
membranes  and  form  a  portion  of  the  walls  of  hollow  organs,  that 
he  never  confounds  the  one  with  the  other.  The  constrictors  of  the 
pharynx,  and  the  muscular  walls  of  the  gullet,  are  to  him  obviously 
portions  of  two  different  systems  of  fibres. 

It  is  when  an  attempt  is  made  to  classify  the  muscles  by  any  phy- 
siological method,  that  insurmountable  difficulties  arise,  v^ch  the 
discoveries  of  the  illustrious  Schwann  and  his  great  school  have  not 
been  able  wholly  to  overcome. 

De  BUinville,  whose  views  were  always  ingenious,  generally  novel, 
and  often  correct,  divided  the  muscular  system  into  three  classes  of 
muscles.  The  1st  he  called  subcutaneous;  under  this  head  he  in- 
cluded all  the  muscles  usually  called  voluntary.  The  2d  he  called 
submucous ;  and  this  embraced  the  muscular  layers  or  tunics  of  the 
digestive  tube,  the  urinary,  uterine,  and  other  organs  and  their  ap- 
pendages. The  3d  he  called  subserous  or  deep.  In  this  category 
he  placed  the  heart. 

For  all  practical  purposes,  the  muscles  may  be  divided  into  the 
Toluntary  and  involuntary ;  but  this  by  no  means  expresses  their  real 
character.  Most  of  the  muscles  of  the  body  act,  under  certain  circum- 
stances, instinctiocly,  that  is,  against  our  will  and  without  our  con- 
sciousness.    The  interoostals  and  diaphragm  act  night  and  day  without 
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oar  comcioiuiieis,  and  withont  our  will  haring  the  slightest  control 
over  them. 

Physiologists  have  therefore  songht,  in  the  microscopic  ezamination 
of  the  fibres  themselTes,  some  better  characteristic  of  the  obTioiis 
differences  in  the  muscular  fibres  thronghoat  the  body  as  regards 
their  ftinctifHis ;  but  their  laborious,  not  to  say  ingenious  researches, 
haTe  not  led  to  any  striking  results.  This  may  be  gathered  from  the 
following  brief  summary  of  their  inquiries. 

The  muscular  fibre  is  well  known  as  the  food  of  animals.  Om- 
tractilUy,  or  the  power  of  shortening  itself  when  acted  on  during 
life  by  certain  stimuli,  is  its  great  feature.  By  this  simile  act  it 
performs  all  the  movements  it  is  called  on  to  execute,  whether  these 
be  the  expulsion  of  the  urine  from  the  bladder,  the  expansion  of  the 
thorax,  or  the  transport  of  the  body  firom  one  place  to  another.  The 
diTision  of  muscles  into  voluntary  and  involuntary  is  based  on  a  mis- 
takoi  view  of  the  functions  of  the  nervous  system. 

The  muscular  fibres  of  the  so-called  voluntary  muscles  are  collected 
into  bundles  or  fiuciculi,  obvious  to  the  sight ;  they  are  enclosed  in 
cellular  sheaths  and  so  connected  together.  The  fibres  themselves  are 
composed  of  groups  of  fibrilUe,  and  these  can  only  be  perceived  by 
glasses  which  magnify  highly.  All  these  run  parallel  with  each  other, 
the  fibrills  in  composing  the  fibre,  the  fibres  in  composing  the  fiudcoli ; 
and  all  extend  from  one  end  of  the  muscle  to  the  other,  unless  inter- 
rupted  by  tendinous  intersections.  There  is  no  interlacing  of  fasdcoli. 
The  muscle  has  a  general  sheath,  often  double;  the  &8ciculi  have 
their  sheaths ;  so  also  has  the  fibre,  and,  perhaps,  the  fibrilla.  This 
last  does  not  seem  derivable  from  the  general  investing  cellular  tissue ; 
the  same  remark  applies  to  the  fibre  itself. 

That  the  texture  of  the  moscle  we  now  speak  of  varies  is  obvious 
on  comparing  the  gluteus  or  deltoid  with  the  psoas  and  iliacus.  The 
length  of  the  fiisciculi  is  regulated  by  the  mode  of  their  attadunent  to 
the  tendons. 

The  fibre  itself  is  generally  considered  as  being  about  ^  part  of  an 
inch  in  diameter.  They  are  crossed  by  fine  dark  parallel  lines  at 
short  but  regular  intervals.  This  cross-striped  appearance,  commoo 
to  all  the  muscles  usually  called  voltuUary,  may  be  seen  with  a  glass 
of  moderate  powers.  Muscles  so  marked  are  alone  found  to  be  the 
nidus  for  the  peculiar  parasite  (vibrio  muse,  hum.)  infesting  occasion- 
ally the  human  muscles ;  it  is  then  a  characteristic  of  those  muscular 
fibres  over  which  the  will  exerts  a  full  or  restricted  power,  and  the 
peculiarity  of  the  pathological  condition  proves  them  to  difier  from 
those  muscular  fibres,  abundant  in  the  body,  not  so  marked. 

The  fibre  is  said  to  be  composed  of  fibrillss,  that  is,  of  still  finer  fibres. 
The  fibre  has  a  sheath,  supposed  not  to  be  cellular ;  it  has  been  called 
9aroolemmaj  in  imitation  of  the  neurolemma  of  the  older  anatomists. 

The  filaments  or  fibriUse,  on  the  other  hand,  are  of  a  more  question- 
able character.  Under  strong  glssses  they  seem  to  be  composed  of  a 
single  row  of  minute  partides  connected  together  like  a  string  of 
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beads.  Thus  we  retam  to  the  Tencokr  theory  of  Cowper  imd  the  old 
Dntch  anatomists. 

From  this  point  of  the  inquiry  all  u  oonjectare ;  hypotheses,  based 
on  optical  illusions  and  delusions,  which  commenced  with  the  second 
Monro,  and  have  not  yet  terminated. 

It  has  been  suggested  that  the  fibrillsB  have  no  real  existence  as 
such  in  the  fibre.     The  fibres  were  seen  by  Fontana  and  Prochaska. 

The  mode  in  which  the  muscular  fibres  terminate  in  tendons  is 
unknown.  Blood-vessels  abound  in  muscles,  but  they  do  not  enter 
the  fibres  ;  and  their  mode  of  termination  is  also  unknown.  Numerous 
nerves  proceed  to  the  muscles,  but  seem  to  have  no  direct  communica- 
tion with  the  fibres.  They  form  loops  amongst  the  fasciculi  and 
fibres,  but  do  not  terminate  anywhere. 

INVOLUNTABT  M CSCULAB  FIBRES. 

These  form  the  muscular  tunics  of  many  hollow  bowels ;  but  of 
the  heart  an  exception  must  be  made,  for,  though  strictly  mcolvntanff 
subserous,  and  profound,  its  fibres  resemble  those  of  the  ordinary 
voluntary  muscles.  The  submucous  muscular  fibres,  on  the  other 
hand,  differ  from  these  essentially  iu  structure  as  well  as  function. 

The  fibre  I  now  speak  of  has  no  cross  lines  or  markings;  they  are 
tmstriped  fibres.  When  examined  under  the  microscope  they  show 
corpuscles  or  nuclei  interspersed.  The  existence  of  a  special  sheath 
is  still  doubted. 

These  fibres,  arranged  in  layers,  have  already  been  described,  as  the 
muscular  walls  of  the  stomach,  intestine,  bladder,  &c.  They  interlace, 
in  some  instances,  and  cross  each  other.  How  they  terminate  is  not 
known. 

The  fibres  of  the  heart  present  transverse  striae.  They  present  dif- 
ferences from  the  common  muscles,  ho.wever,  which  may  be  readily 
observed  without  any  microscope.  They  are  of  a  finer  texture,  they 
interlace,  and  the  nerves  proceeding  to  the  heart  are  derived  from  the 
sympathetic  system  of  nerves. 

Chemical  composition  of  muscle, — Fibrin  is  the  essential  constituent 
of  the  muscular  fibre.  There  is  no  chemical  analysis  of  the  muscular 
fibre,  isolated  from  the  other  tissues,  required  to  form  what  is  called 
a  muscle.  A  portion  of  a  fresh  voluntary  muscle  of  the  ox,  exa- 
mined by  Berzelius,  gave  on  analysis — 
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Devehpmeni. — ^The  mofcoUr  fibres  are  dereioped  from  nucleated 
cells,  which  coalesce  in  rows,  and  undergo  other  changes.  A  soft 
blastema  precedes,  in  which  the  nadei  are  formed.  The  oells  form  a 
tube,  and  within  the  tube  the  fibriilsB  appear.  Hoscolar  fibre  is  not 
regenerated  when  once  destroyed. 

Of  the  natore  of  the  irritability  or  contractility  of  muscles 
nothing  is  known :  it  seems  to  depend  on  the  condition  of  the  nerres, 
uniformlj  distributed  to  muscles.  These  systems  are  intimately  con- 
nected with  each  other. 

When  the  nenres  of  a  limb  are  congenitally  absent,  so  are  the 
muscles. 

It  is  probable  that  an  osdllatoiy  action  goes  (m  unceasingly  in 
mosdes  daring  life,  caused  by  the  action  of  the  nerves  upon  their  fibres. 
The  phenomenon  is  probably  essentially  electrical. 

The  stifiening  of  the  body  after  death  is  a  muscular  phenomenon  as 
yet  not  well  explained.    It  indicates  death. 

m.  THE  NKHYOUS  TISSfTE. 

This  is  the  highest  oi^;anic  form  which  matter  has  yet  assumed. 
On  its  integrity,  forms,  and  arrangements,  depend  sensibility,  Tolition, 
instinct,  reason,  and  in  man,  dvilization. 

The  human  brain  is  its  highest  type.  Without  pretending  to 
minate  accuracy  fit  may  be  said  that  the  nervous  system  of  man 
divides  itself  anatomicaUy  and  physiologically. into  two  distinct  sys- 
tems:— 1.  The  cerebro-spinal  axis  and  its  nerves.  2.  The  sympa- 
thetic or  extrfr-vertebral  system,  composed  of  ganglions  and  their 
nerves  of  communication  and  distribution.  These  systems  are  essen- 
tially distinct  physiologically. 

Tne  oerebro-spinal  axis,  forming  the  centre  of  one  of  the  great 
systems,  distributes  the  nerves  connected  with  it  to  the  organs  of  sense 
and  muscles  of  locomotion  and  voice :  but  it  is  not  limited  to  these. 
The  great  nerves  on  which  respiration  and  life  more  immediately 
depend,  come  from,  or  go  to,  the  cerebro-spinal  axis  j  the  nerves  sup- 
plying the  diaphragm,  intercostal  and  other  musdes,  oonttnaally  and 
onintermptedly  acting  without  our  consciousness  and  wholly  inde- 
pendently of  our  wil]^  all  come  from,  or  go  directly  to,  the  spinal 
marrow,  or  at  least  this  axis.  On  the  other  hand,  the  sympathetic  or 
v^tative  system  of  nerves  supplies  with  branches  from  its  varioos 
ganglions  the  digestive  tube,  liver,  kidneys,  Ac  The  two  systems 
sympathize  rspicUy  with  each  other. 

Albumen  is  the  prindpal  chemical  element  of  brain  and  nervoos 
matter:  to  this  may  be  added  5  parts  of  fatty  constitaents  and  80  of 
water. 

The  nervous  matter  examined  under  the  microscope  seems  to  be 
composed  of  fibres  and  cells  or  ossicles.  The  cells  are  not  found  in  the 
nervous  oords,  excepting  towards  their  periphery,  in  some  of  the 
organs  of  speckl  sense.    They  exist,  on  the  other  hand,  in  and  mainly 
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fonn  the  grey  or  cortical  part  of  the  bram  and  spinal  marrow  and 
ganglia;  but  fibres  exist  also  there  and  a  peculiar  amorphous  matter. 

The  fibres  are  said  to  be  of  two  kinds — the  tubular  or  white,  and  the 
groT  or  gelatinous. 

"fhe  tubular  fibres  form  the  white  part  of  the  brain,  spinal  marrow, 
and  nenres.  They  are  best  seen  in  the  brains  of  negroes,  porpoises,  &c.; 
Spnrzheim  thought  them  more  distinct  in  the  brains  of  Englishmen 
than  in  those  of  Frendimen.  He  ascribed  it  to  the  more  frequent  use 
of  animal  flesh  as  food. 

The  tubular  fibre,  if,  or  yiewed  as,  a  tube  containing  another  8ub« 
stance,  should  be  called  a  tube  simply.  It  contains  a  nenre-pulp, 
which  protrudes  beyond  the  sheath  formed  by  the  tube  when  this  has 
been  torn  across.  An  axis  in  the  centre  of  this  nerve-pulp,  of  a  different 
character  from  tbe  pulp,  has  been  described  by  good  observers,  but 
it  has  not  been^Uy  made  out. 

Many  of  these  tubes  have  varicose  dilatations  at  various  parts  of 
their  course ;  they  have  Uience  been  called  varicose  tubes.  The  tubes 
never  ancutomoee  or  unite  with  each  other. 

Fibres  having  a  gelatinous  appearance, — They  abound  in  the  sym- 
pathetic system  of  nerves,  but  they  are  also  found  elsewhere.  They 
give  a  grey  colour  to  the  parts  where  they  exist  abundantly. 

Nerve-cells  or  vesicles. — They  are  chiefly  found  in  the  grey  matter 
of  the  brain  and  spinal  cord.  They  consist  of  a  fine  transparent  cell- 
membrane,  containing  granular  matter  and  a  nucleus  also  vesicular, 
within  whidi  are  occasionally  one  or  more  nucleoli.  The  vesicular 
nucleus  sometimes  sends  out  fine  prolongations;  hence  these  are 
called  caudate. 

Such  are  the  structural  elements  of  the  nervous  system.  It  is 
needless  to  observe  that  they  furnish  no  data  whereon  to  found  a 
sound  physiology  of  that  system. 

In  the  descriptive  part  of  this  work  the  distribution  of  the  grey  and 
white  matter  of  the  brain  and  spinal  marrow,  with  odier  minute 
points  in  the  anatomy  of  the  system,  has  been  adverted  to.  It  remains 
here  to  notice  briefly  a  few  minute  facts  which  would  have  been  mis« 
placed  in  the  descriptive  anatomy. 

The  parts  called  roots  of  the  nerves  have  been  made  the  subject  of 
repeated  and  most  careful  examinations;  but  these  have  led  to  no 
decided  physiological  result.  They  seem  to  be  attached  by  one  set  of 
fibres  to  the  white,  and  by  another  to  pass  into  the  grey  matter  of  the 
spinal  cord ;  but  whether  these  fibres  originate  in  the  parts  from  which 
tney  spring  or  terminate,  according  to  the  view  adopted,  or  whether 
they  are  connected  at  least  in  some  instances  with  the  caudate  nuclei,  is 
still  a  matter  of  great  doubt.  It  is  not  improbable,  however,  that  ihe 
nerve-fibre  may  ndrly  be  traced  to  the  nerve-cell :  according  to  some 
the  nerve-fibres  b^in  as  ihey  end,  in  loops. 

Rathke,  the  most  original,  perhaps,  of  all  modem  observers,  classes 
the  pituitary  body  with  the  thyroidi,  supra-renal  glands,  spleen,  &c. 
Many  grave  objections  might  be  offered  to  this  view. 
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In  addition  to  the  ganglia  already  described,  Remak  has  obserred 
nnmeroos  minate  ganglia  in  connexion  with  the  nerves  of  the  heart, 
lungs,  and  other  yiscera.  The  tabular  fibres  which  come  from  the 
spinal  marrow  and  enter  the  ganglions  are  not  so  numerous  as  those 
which  leave  the  ganglion  for  tiie  periphery.  The  inference  therefore 
is,  that  some  must  originate  there  in  ganglion  nerve-cells :  this  view- 
is  partially  supported  by  the  direct  observations  of  one  of  the  most 
distinguished  and  candid  observers  of  the  present  day ;  Rudolph  Wagner 
traced  tubular  nerves  to  and  from  these  gauglionic  nerve-cells. 

In  the  spinal  nerves^  the  fasciculi  or  bundles  of  fibres  interchang« 
very  frequently  parcels  of  fibres  with  each  other;  this  seems  to  have 
misled  Bichat  into  an  opinion  that  the  nervous  fhreg  form  a  net* 
work,  or  unite  and  subdivide ;  this  idea  has  been  completely  refuted. 
The  fibres  of  the  cerebro-spinai  nerves  are  mostly  of  the  tabular 
kind. 

A  plexus  represents  on  a  large  scale  what  takes  place  in  the  branches 
of  every  nerve,  were  they  spread  out  and  examined  carefully.  There 
is  a  constant  interchange  and  commingling  of  fibres,  but  no  onion  or 
dividing  of  the  original  nerve-fibre. 

How  the  nerves  terminate  in  the  various  organs  has  not  yet  been 
detennined.  They  generally  form  loops  from  which  no  branches  pro- 
ceed to  the  organs  uemselves.  I  have  verified  this  in  as  fiu*  at  least 
as  a  lens  of  moderate  power  enabled  me  to  do  in  the  oi^ans  of  most 
mammals ;  but  in  the  electric  oi|rans  of  the  silurus  I  could  not  perceive 
the  loops ;  nor  on  the  membrsnous  surface  of  the  mucous  tubes  which 
abound  in  the  upper  jaw  of  the  shark  and  skate.  There  the  nerves 
seemed  to  terminate  by  fibres  of  excessive  delicacy.  These  inquiries 
were  instituted  in  1822,  and  the  microscopes  used  were  those  of 
Dr.  Brewster :  the  power  of  these  instrumente  has  been  greatly  in- 
creased since  that  period,  and  a  re-examination  might  Ittd  to  very 
different  resulte. 

On  certain  branches  of  the  nerves  of  the  fingers  and  toes,  and  of 
some  other  organs,  little  knotted-looking  bodies  exist,  in  evident  con- 
nexion with  the  nervous  fibres.  They  were  discovered  by  Vater,  but 
are  now  called  the  corpuscles  of  Paochini.  Their  real  nature  is  wholly 
unknown.  They  seem  to  be  enlargemente  of  the  neorolenmia :  the 
nervous  fibre  passes  into  their  interior  and  generally  terminates  there; 
but  it  occasionally  passes  through  them  and  proceeds  onwards  to 
another,  or  even  to  pass  through  the  second  and  to  terminate  by  join- 
ing the  nerve  from  which  it  came. 

Thus  it  may  be  concluded  that  all  the  nerves  do  not  terminate  in 
loops ;  that  some,  as  the  optic,  end  in  minute  fibres ;  but  the  rela- 
tion of  these  fibres  to  the  nervous  layer  of  nerve-cells  composing  the 
more  prominent  part  of  the  retina  has  not  been  even  attempted  to  be 
displayed.  In  the  labyrinth  also,  of  the  ear,  some  of  the  nervons 
fibres  seem  to  terminate  singly  and  not  in  loops. 

Sympathetic  ganglia  and  nerves.  —  Recent  anatomical  inquiries 
tend  to  confirm  ti^e  opinions  of  Johnstone,  Winslow,  and  the  anatomists 
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of  their  time,  that  nerves  originate  in  the  ganglia  of  this  system  and 
proceed  to  the  cerebral  and  spinal  nerves ;  whilst  others,  also  origina- 
ting in  them,  are  distributed  to  the  viscera.  It  is  right,  however,  to 
observe,  that  the  integrity  and  uninterrupted  course  of  the  long 
ganglionic  cord  of  the  sympathetic  seems  to  be  as  securely  provided 
for  as  of  the  spinal  marrow  itself,  innumerable  dissections  having 
shown  me  that  file  thoracic  and  abdominal  portions  of  the  cord  are 
never  interrupted,  but,  on  the  contrary,  the  commtmicatinK  branch 
is  further  protected  from  the  action  of  the  diaphragm  by  a  cellular 
arch. 

Development. — But  little  is  known  of  the  development  of  the 
materials  out  of  which  this  great  and  all-important  system  (the 
nervous)  is  formed ;  it  is  probably  the  result  of  a  development  by 
cells. 

When  cut  across  a  nerve  reunites ;  and  it  is  generally  admitted  that 
the  connecting  fibres  are  true  nervous  fibres.  The  nervous  fibres  are 
then  regenerated,  probably  by  an  extension  from  the  divided  ends  of 
the  nerves.  Mr.  Hunter  was  of  opinion  that  nerves,  under  no  cir- 
cumstances, enlarge,  or  continue  to  grow,  after  being  once  fully 
formed ;  and  this  opinion  forms  the  main  objection  to  the  idea,  that, 
in  the  enlarged  and  pregnant  uterus,  the  nei*ves  and  ganglia  of  the 
uterus  partake  of  this  increase.  To  me  tiiey  seem  to  have  increased 
somewhat  under  such  circumstances,  but  how,  it  is  impossible  to 
say,  nothing  being  known  of  the  way  in  which  nerves  are  originally 
formed. 

OF  THE  FLUIDS. 

TKe  Upithelial  Stntcturea  and  the  development  of  the  Organs, 

The  object  of  the  anatomist  has  ever  been,  and  ever  must  be,  to 
examine,  with  the  hand  and  eye  unaided  by  magnifying  glasses  of  any 
kind,  the  organs  of  the  body  and  the  textures  composing  them,  as  they 
appear  on  dissection  and  during  life — to  mark  the  nicest  shades  of 
difierence  between  them,  and  so  to  recognize  them  under  all  circum- 
stances. No  other  mode  of  examination  can  ever  benefit  the  practical 
man. 

But  as  a  physiologist,  which  the  anatomist,  to  be  a  good  sureeon 
and  a  sound  physician,  must  become,  he  naturally  avails  himself  of 
the  use  of  magnifying  glasses,  of  chemical  tests,  and  of  all  other  modes 
of  observation.  Comparative  anatomy  furnishes  much  valuable  aid  ; 
the  philosophic  or  transcendental  still  more. 

My  object  in  the  present  and  concluding  section  is  to  place  before 
the  readers  of  this  manual  a  brief  history  of  the  fluids  entermg  into 
the  composition  of  the  human  body,  and  of  the  results  of  microscopic 
examinations  of  animal  textures,  from  Leewenhoek  to  the  immortal 
Schwann,  to  whom  we  owe  the  discovery  of  the  nucleated-oell  theory 
and  nucleated  cell ;  that  plastic  material,  unknown  in  its  essence,  hot 
which  seems  to  perform  all,  or  nearly  all,  the  great  acts  of  life ;  which 
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eonstrncts,  and  destroys,  and  reconstracts,  all  animal  and  vegetable 
beings. 

The  organs  of  the  human  body,  which  have  been  the  subject  of 
the  descriptive  anatomy,  are,  though  seemingly  simple,  with  acaroely 
an  exception,  composed  of  several  of  the  tissues  just  described. 

When  the  analysis  is  pushed  further  it  is  seen  that  each  of  these  tissues 
has  a  basis  unlike  that  wbich  appears  to  the  naked  eye ;  that  this  basts 
undei^oes  metamorphoses,  wlUch,  studied  and  described,  fonn  the 
history  of  the  development  of  the  organs.  By  Uie  aid  of  the  micro- 
scope all  this  is  revealed. 

The  fluida  are,  the  blood,  the  chyle,  and  tbe  lymph:  these  are 
compound  and  complex  fluids.     The  tissues  1  have  just  described 


Primitvoe. — 1,  The  areolar ;  2,  the  muscular ;  3,  the  nervous. 

Secondary, —  1,  The  adipose;  2,  the  fibrous;  3,  the  yellow  or 
ehistic;  4,  cartilage;  5,  fibro  cartilage;  6,  the  osseous;  7,  the 
vascular;  8,  the  serous;  9,  the  synoviid ;  10,  the  mucous;  11,  the 
glandular ;  and  lastly,  the  dermoid,  included  in  the  descriptive  anatomy. 

All  these  systems  have  been  already  described. 

In  addition  to  the  physical  properties  which  must  by  this  time 
be  well  known  to  the  student,  there  is  another  whidh  merits  peculiar 
notice :  it  is  that  of  imbibition. 

The  term  was  first  used  by  Cuvier ;  he  meant  to  express  by  it  the 
passage  of  fluids  through  the  walls  of  vessels  into  other  tissues,  and  he 
explained,  by  its  means,  the  nutrition  of  many  avertebral  animals. 

It  is  probable,  therefore,  that  even  during  life  the  animal  tissues 
permit,  within  certain  limits,  the  passage  of  fluids  and  gases  Uiroogh 
their  tissues.  The  absorption  of  some,  at  least,  of  the  constituent 
parts  of  the  blood  circulating  in  the  uterine  venous  sinuses  of  the 
mother,  by  means  of  the  placental  tufls  discovered  by  Wagner,  is 
probably  a  phenomoion  of  this  kind. 

Chemical  composition. — ^A  detailed  history  of  the  chemical  compo- 
sition of  animal  bodies  would  be  quite  misplaced.  Its  elements,  as 
shown  by  destructive  analysis,  are  chiefly  oxygen,  hydrogen,  carbon, 
and  nitrogen;  to  these  may  be  added,  though  in  infinitely  less  quantities, 
phosphorus,  sulphur,  chlorine,  fluorine,  potassium,  sodium,  calcium, 
magnesium,  iron,  silica,  manganese,  alumiumn,  copper. 

These  do  not,  however,  form  the  textures.  1*he  immediate  com- 
pounds are — albumen,  fibrin,  casein,  gelatine,  chondria,  extrMtine 
soluble  in  water,  extractine  soluble  in  alcohol,  salivin,  kreatin,  pepsin, 
globulin,  mucus,  homy  matter,  pigment,  hematyn,  pyin,  urea,  uric 
add,  azotised  biliary  compound ;  besides  these,  fatty  matters,  sugar 
of  milk,  lactic  acid,  and  certain  principles  of  the  bile. 

Development  of  the  tissues, — All  philosophy  points  to  the  simplicity 
of  the  materials  employed  by  Nature  in  the  construction  of  her 
works ;  and  this  remark  will  be  found  to  apply  as  well  to  the  animal 
frame  as  to  the  globe  itself. 

~  the  time  of  Haller,  physiologists  were  philosophic  enough  to 
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suppose  that  the  deyelopment  of  the  tissues  proceeds  from  certain 
very  simple  primary  elements ;  but  it  was  not  until  of  late  years  that 
this  was  demonstrated  satisfactorily  as  regards  both  plants  and  animals. 
The  demonstration  of  this  important  fact — the  discovery  of  the  primi- 
tive cell,  out  of  which  is  formed  not  merely  the  various  tissues  of  the 
animal  body,  but,  in  as  far  as  is  known  at  present,  the  germ  of  the 
future  being  itself — is  due  to  Schwann. 

In  the  transformation  of  these  cells  and  their  rapid  metamorphoses 
would  seem  to  reside  the  secret  of  the  forms  of  animal  and  vegetable 
life.  The  process,  it  is  true,  has  been  more  clearly  made  out  in  the 
vegetable  kingdom ;  but  much,  also,  has  been  done  in  investigating  the 
structures  of  animal  bodies. 

Certain  animal  tissues  in  their  earlier  forms  appear  merely  to  be  a 
congeries  of  cells.     Such  is  cartilage. 

A  cell,  at  firat,  is  a  rounded  or  oval  vesicle,  formed  of  a  thin,  trans- 
parent^ homogeneous  membrane,  flexible,  and  always  of  a  microscopic 
size.  It  varies  considerably  in  its  dimensions.  In  the  interior  of  this 
cell  is  a  fluid  of  various  consistence;  and  in  most  of  them  there 
appears,  sooner  or  later,  a  smaller  body  called  a  nucleus, 

Schleiden,  who  shares  with  Schwann  the  merit  of  these  curious 
discoveries,  calls  the  nucleus  the  cytoblast — that  is,  cell-germ.  He 
ascribed  to  it  the  important  function  of  secreting  the  cell  itself.  To 
this  nucleus  nucleoli  have  been  added — that  is,  smaller  dark  spots 
within,  or  in  connexion  with  the  cell.  Of  these  little  or  nothing  is 
known. 

But  there  is  a  something  beyond  the  cell ;  it  is  the  soft  or  liquid 
matter  out  of  which  cells  are  immediately  produced.  This  has  been 
named  the  blastema,  or  cyto^jUistema, 

It  would  seem  that  cells  may  be  formed  in  a  variety  of  ways;  they 
may  be  formed  on  a  nucleus,  this  being  the  usual  way.  The  nucleus 
seems  to  be  the  turning-point,  the  generator  of  successive  cells  and 
of  other  nuclei. 

The  mode  by  reduplication  has  been  in  some  measure  proved  by 
Kolliker ;  other  modes  have  been  described  by  Schwann. 

Ultimately  the  various  textures  are  formed  by  the  transformation  of 
tiiese  cells  and  of  the  blastema.  They  elongate,  flatten,  enlarge,  dimi- 
nish, or  disappear ;  sometimes  they  grow  into  fibres  by  elongation  and 
flattening ;  or  ramified  cells  may  open  into  each  other,  and  so  fonn 
vessels ;  or  into  the  tubes  thus  formed  other  materials  may  be  pourerl, 
and  they  are  then  transformed  into  nervous  and  muscular  fibres.  It 
has  also  been  supposed  (for  there  is  much  here  which  partakes  of  the 
nature  of  pure  hypothesis)  that  the  blastema  may  alone  form  mem- 
branes, without  the  intervention  of  cells  or  nuclei. 

The  textures,  as  they  are  constantly  wasting  and  being  destroyed, 
require  as  constant  regeneration.  It  is  the  cell  theory  which  offers 
some  plausible  explanations  on  this  difficult  subject. 

The  liquor  sanguinis,  or  plasma  of  the  blood,  is  presumed  to  be  the 
immediate  source  of  the  nutrition  of  all  the  organs  and  their  tissues. 

2U 
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It  is  oonjectured  that  this  exudes  throagh  the  capfllaiy  yeesels  which 
oarry  it  to  the  textares. 

The  formation  and  regeneration  of  the  catide  and  epitheliom  are 
effected  bj  a  continuation  of  the  same  process.  These  tissaes  are 
extra-vascuJar.  Blastema  is  provided  by  the  Tessels  of  the  external 
and  internal  integumentary  covering  (dermis  and  mucous  membranes)  ; 
cells  arise  in  this  blastema  so  formed,  enlarge,  alter  their  figore  and 
composition,  and  after  forming,  for  a  time,  a  part  of  the  tissue,  are 
discharged  on  its  free  surface.  The  same  remarks  apply,  in  part  at 
least,  to  the  vascular  tissues  of  the  body ;  the  vessels  merely  carry  the 
material  out  of  which  the  blastema  and  cells  are  to  be  formed.  Thej 
perform  no  other  functions,  in  as  far,  at  least,  as  r^ards  the  original 
formation  and  nutrition  of  the  tissues. 

Of  the  blood,  the  lymph,  and  the  chyle,  I  need  say  nothing  here ; 
their  history  will  be  found  in  all  physiological  works.  The  history  of 
the  fluids  of  the  body  form  no  part  of  anatomy.  As  most  of  the  fiu^ta 
connected  with  the  cell  theory  have  been  derived  firom  minute  micro- 
scopic investigations  into  the  epidermis  and  epitheliom,  I  shall 
conclude  this  chapter  with  a  brier  account  of  this  so-called  cuticular 
tissue. 

These  tissues,  in  fact,  constitute  but  one,  though  situated  upon 
different  sur&ces.  They  have,  in  all  cases,  the  same  fundamental 
structures.  It  has  been  extended,  as  a  cuticular  tissue,  to  all  the 
free  sur&ces  of  the  body,  and  in  this  way  made  to  include,  1st,  the 
outer  sur&ce  of  the  external  int^uments  of  the  body ;  2d,  the  inner 
snrface  of  the  mucous  membranes ;  3d,  the  free  sar&oe  of  the  serous 
membranes;  4th,  the  synovial,  a  modification  of  the  serous;  5th,  the 
inner  surface  of  the  blood-vessels  and  lymphatics. 

The  tissue  has  neither  vessels  nor  nerves ;  is  devoid  of  sensibility ; 
nevertheless,  it  is  organised.  It  is  formed  by,  and  out  of,  nucleated 
cells,  held  together  by  a  more  or  less  coherent  intercellular  matter. 
A  soft  blastema  exuding  from  the  vessels  of  the  membrane  below 
precedes  the  formation  of  the  oells.  As  they  gradually  rise  to  the 
surface  they  are  thrown  off,  successive  layers  of  them  forming  beneath. 
The  mass  of  cells  is  plastic  and  impressible,  adapting  itself  to  the 
subjacent  tissue,  whatever  that  may  be. 

Four  different  forms  of  this  epidermic,  epithelial,  or  cuticular  tissue, 
have  been  described.  They  are — 1,  the  scaly;  2,  the  oolomnar;  3, 
the  spheroidal ;  4,  the  ciliated. 

1.  The  scaly,  tesselated,  or  pavement-like  epithdiom,  is  found  on 
the  free  sur&ce  of  the  serous  membranes,  the  inner  snr&oe  of  the 
heart,  of  the  blood-vessels,  and  absorbents.  The  form  of  this,  and 
uf  the  other  mod  ideations  of  the  epitheUnm,  will  be  best  understood 
by  an  examination  of  the  figures. 

It  would  seem  that  this  form  of  epitheliom  is  not  limited  to  the 
serous  membranes,  &c.,  but  is  found  also  on  the  skin  and  conjunctiva ; 
on  the  membrane  at  the  entrance  of  the  nostrils ;  on  the  membrane  of 
the  mouth  and  tongue,  throat,  and  gullet;  on  the  volva  and  vagina; 
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extendiiig  for  a  short  way  into  the  interior  of  the  uterus ;  also  for  a 
short  way  on  the  surface  of  the  urethra  in  both  sexes ;  lastly,  on  the 
synovial  membranes  of  joints.  - 

2.  The  columnar  epiUielium  is  confined  to  mucous  membranes.  Its 
mode  of  shedding  and  renovation  has  not  been  clearly  made  out.  It 
extends  for  a  certain  length  along  the  ducts  of  the  glands  which  open 
upon  mucous  surfaces ;  it  extends,  however,  to  the  inner  membrane  of 
the  gall-bladder. 

3.  The  spheroidal,  or  transitional,  epithelium  is  found  chiefly  on  the 
inner  surface  of  the  mucous  membrane  of  the  urethra  (with  the 
exception  of  its  commencement),  bladder,  ureters,  and  pelvis  of  the 
kidneys ;  in  the  excretory  ducts  of  the  mammary,  perspiratory,  and 
mucous  ^ands. 

4.  The  ciliated  epithelium.  The  particles  carry  at  their  free  extre- 
mities little  hairlike  processes,  which,  during  life,  and  for  some  time 
after  death,  are  incessantly  agitated  with  a  vibrating  or  lashing  motion. 
These  hairlike  bodies  are  called  cilia.  The  epithelium  so  singularly 
characterised  occurs,  1st,  on  the  mucous  membrane  of  the  air-passages, 
including  parts  of  the  nostrils,  palate,  Eustachian  tubes,  and  tym- 
panum; 2d,  on  the  mucous  membrane  of  the  uterus  and  Fallopian 
tubes ;  3d,  on  the  parietes  of  the  ventricles  of  the  brain. 

The  dark  colour  of  the  choroid,  and  the  colour  of  the  n^o,  and 
other  dark  races  of  men,  depends  on  the  presence  of  pigment  cells. 
Cells  less  coloured  exist  also  in  the  cuticle  of  the  European. 
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Abdomen,  deep  fasctoB  of;  S89/ 

„        Imaginary  lines  drawn  on 
the  sorfaoe  of,  for  dividing 
it  into  regiona,  450. 
Abdominal  aorta,  S75. 
Abdomino-pxlvic  CAvmr,  482. 
Abercrombie,  Dr.,  wei^t  of  the  brain 

of,  947. 
Adipose  tissue,  636. 
AgMMda,  on  the  sphenoid  bone,  37. 
Albinos,  ignorant  of  transceiMental  or 

philoeophic  anatomy,  105. 
AUmentaiy  canal,  illustration  of,  ftom 
the  lower  end  of  the  gullet  to  the 
rectum,  466 ;  development  of,  471. 
Allantoia,  urinary   bladder,   and  ur»> 

chuB,  Ml. 
Ankle-joint,  150. 

Anterior  and  lateral  regions,  t51. 
Aurta,  the,  315,  335,  402. 

„     Illustration  of,  with  the  arteries 

arising  ftom  it,  836. 
„     arteries  which  terminate  the,  385. 
„     arteries  which  arise  fh>m    the 

abdominal  portion  of,  402. 
„     arteries  which  spring  from  the 

arch  of,  402. 
„     arteries  arising  from  the  thoracic 
portion  of,  402. 
Aurtic  intercostal  arteries,  374. 
Aponeurosis,  epicranial,  242. 
„  temporal,  240. 

Arm,  surgical  anatomy  of  the  arteries 
and  nerves  in  connexion  with  the 
muscles  of,  181. 
Arnold,   the   ganglion  diacovered  by, 

591. 

Arteria  innominata,  403. 
„      nutritU  tibise,  400. 
„      proftmda  femoris,  405. 
Aktbriks,  the.  335,  643. 
Arteries,  tabular  view  of  some  minor 
or  secondary,  and    their 
branches,  406. 
which  arise  from  the  thora- 

cic  aorta,  373. 
superior  extremity,  illustra- 
tion of  the  distribution  of, 
362. 
bronchial,  373. 
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Arteries,  common  carotid,  339. 
„        common  iliac,  385,  404. 
„        coronary,  403. 
„        inferior  phrenic,  375. 
„  '      lumbar,  3f(4. 
„        of  the  choroid  plexus,  351. 
„        plantar,  coloured  diagram  of 

the  course  of,  400. 
„        posterior  mediastinal,  374. 
„        renal,  or  emulgent,  383. 
spermatic,  353. 

tabular  view  of  the  principal 
arteries  of  the  body,  402. 
Artery,  anterior  tibial,  396. 

„  „  coloured  diagram 

of  the  course  of,  397. 
axillary,  361 ;   brandtea  which 
it  gives  oir  in  the  axilla,  363. 
basilar,  356. 

brachial,  or  humeral,  384,  404. 
cerebellar,  superior  Md  Inferior, 

366. 

cerebral  anterior,  352. 
.  „        posterior,  357. 
cervical,  deep,  360. 

„ .       transverse,  359. 
circumflex  iliac,  391. 
coeliac,  376,  404. 
common  fonoral,  405. 
coronary,  of  the  stomadi,  377. 
deep  femoral,  393, 
dorsal,  of  the  foot,  398. 
external  carotid,  839;  illustra- 
tion o4  340. 

„         iliac,  890,  405. 

„        plantar,  400. 
facial,  342,  4(16. 

femoral,  coloured  diagram  of, 
«nd  its  brandwa,  392. 

,,        or  crural,  391. 
fibular,  405. 

guteal,  387. 
(patic,  377. 
hypogastric,  anterior  brandMs 
of,  387. 
„  or   internal   iliac, 

386 ;  ooloored  sketdi  of  the 
distribution  of  ita  bnndbea, 

387. 

inferior  mesenteric,  379,  404. 
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Artery,  inferior  meaenterio,  gytian  of 
the  right  and  left  colic  arte- 
ries iUostrated,  981. 
inferior  pharyn^l,  S44. 
intercostal  superior,  359. 
internal  carotid,  348,  403. 
iliac,  387,  409. 
or  conunoa  pudic,  389, 

407. 
maxillary,  346,  406. 
plantar,  401. 
„       twig,  or  middle  tempo- 
ral, 345. 
Interoseeal,  871. 
ischiatic,  389. 
lingual,  342,  406. 
mammary,  internal,  356. 
mesenteric,    coloured    illustra- 
Uons  of  the  course  of  both 
superior  and  inferior,  380,  Sei « 
„      middle  cerebral.  358. 

„      hsemorrhoidal,  388. 
„      or  pro])er  capsular,  383. 
occipital,  343. 
oesophac^l,  373. 
ophthalmic,  349,  407. 
popliteal,  394,  405. 

„       coloured   disgnim   of 
the  course  of,  397. 
„      poeterior  auricular,  844. 

tibial.  405. 
,.      pulmonary,  309,  408. 
.,      radial,  404. 
„         „      in  the  palm  of  the  hand, 

360. 
M      right  external  carotid,  403. 
„      s^nalf   anterior  and  posterior. 

355. 
,.      splenic,  378. 
„      subclavian,  858. 
„  M         and  its  branches,  403. 

„      superficial  femoral,  394,  405. 
.,      superior  mesenteric,  878,  404. 
,.  „  „  illustration 

showing  its  oourse  and   its 

branches,  380. 
„      superior  thyroid,  406. 
„     suprascapular,  360. 
„      temporal.  845. 
,.      thyroid,  superior,  341 . 
„  M       inferior.  357. 

„     ulnar.  370,  404. 
„         H    tai  the  patm.of  the  hand,  378 . 
„     uterine.  388. 
.,     Tertebial,  coloured  Illustration 

showing  the  course  of,  354. 

AXTTCULATIOKS  Or  LlOAmUfTS,  109. 

Articulatloiut  in  particular,  111. 

,.  of  the  bones  of  the  supe- 

rior extremities,  181. 

„  of  the  thorax,  188. 

„  of  the  lower  extremitiesf^ ' 

141. 


ArtknlationB,    metaonpo  -  phalaogeal, 

140. 

„  structures       oompodng, 

110. 
M  vertebral.  111. 

„  calceo-cuboid,  159. 

„  diarthroses,  or  moveable, 

109. 
„  metatar8o-phalangeal,l54. 

„  pelvio,  187. 

„  peroneo- tibial,   superior, 

148. 
„  peroneo-tibial,  middle  and 

inferior,  149. 
phalanges,  141. 
nullo<ubital,  superior  and 
middle,  137. 
„  Fsdio-cubital,  lower,  138. 

M  scapulo-davlcular,  138. 

„  tarso-metatarsal,  153. 

Astragslus,  the,  101. 

„         articulation  of  the  scaphoid 
bone  with,  158. 
Atlas,  the,  7 ;  illustrations  of  upper  and 

under  surfaces  of,  7. 
Axis*  or  second  cervical  vertebra,  8. 

Bauhln,  Ueo-csecal  valve  of;  467. 
Bertin  on  the  inferior  turbinated  bone, 

63. 
Berxelius,  examination    of  the    tnA 

voluntary  muscle  of  the  ox  by,  651. 
Bichatf   anterior   metacarpo-phalangeal 
ligament  first  discovered  by,  140 ;  his 
o^nion  of  the  iqrmpathetic  system  of 
nerves,  801. 
Bile,  excretory  apparatus  of,  479. 
Bladder,  prostate  gland,  and  penis,  illus- 
tration representing.  491. 
Blumenbach  on  the  cranium,  65;  his 

vertical  view  of  the  fadal  angle.  66. 
Bombs,  1. 
Bones  of  the  arm,  88. 

.,         cranium,  Ulnstration  of,  50. 
face,  38 ;  minute  anat<miy 

and  ossification  of,  48. 
fingers,  98. 
footy  100. 
hand,  88. 
head,  59. 
leg.  04. 
shoulder.  78. 
„         skull,  81. 
„         superior  extremities,  78. 
Bones,  carpal,  articulations  of,  139. 
„     carpo- metacarpal,  artJcnlations 
of,  140. 
Bone,  collar,  illustration  of  the  right,  79. 
„     cranial,  35. 
„     cuboid,  108. 
.,      cuneiform,  68,  108. 
Bones,  cuneiform,  external,  articulation 
of,  with  the  cuboid,  158. 
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BoDM,  coneifonn,  artlcnUtiomi  ot  with 

each  other.  IM. 
digiuL  owdflnaaonof,  93, 1U5. 
ethmoid,  33. 
ethmoid,    Uliutrttloni    of    the 

lower  sorfaoe  and  of  the  right 

Bide  in  profile,  34. 
frontal.  St,  30. 

„      cerebral    aspect    tlln»- 

trated,  3i. 
hyoid,  artloolatlons  of,  1 18. 

..      illustration  of,  seen  firom 
the  fhmt,  6«. 
inferior  maxilhtry,  lUostration 
of,  4«. 

„        turbinated,  illustration 

of,  44. 
lachrymal,   illustration  of  the 

orUtar  aqwct,  right  side,  and 

of  naMd  or  inner  aspect,  43. 
lachrymal,  43,  48. 
malar  or  dieek,  4S,  48. 
malar,  illustration   of  internal 

aspect,  43. 
maxillary,  inferior,  45. 
„         lower,  46. 
.,         superior,  48. 
metacarpal,  ossification  of,  93. 
M  articulations  of.  with 

each  other,  14U. 
metacarpus.  91. 
metatarsal,  103 ;  osslflcation  of, 

I  Oft. 

.,  articulations  of.  with 

each  other,  153. 
nasal,  44.  48. 
oocipiUl,  31,  35. 

„       illustrations  of  the  ex- 
ternal surface  and  cerebellar 
aspect  of,  83. 
oscalds,  101. 
08  hyotdes,  66. 

05  Innominatnm,  illustrations  of 
right  and  left,  73. 

06  iunominatum,  adult,  74. 
„  and  pelvis,  73. 

08  magnum,  89. 
oasa      innomioata 

bones),  74. 
06  trapezoides,  89. 
OS  unciforme,  90. 
palate,  right  side,  illustration  of 
extemid  aspect^  and  of  inner 
or  nasal  aspect,  41. 
palate,  41,  48. 

parietal.  Illustration  of  the  cere- 
bral surface  of,  87,  36. 
pisiform,  88. 
scaphoid,  108. 

„         articulation  of  the  oal- 

caneum  and,  151. 
„         articulation  of  the  as- 
tragalus with,  158. 
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Bona,  tmptaidt  artjrnlatlnn   of,   m-ith 
the  cuboid,  158. 
„     semilunar,  88. 
„     sesamoid.  93.  104. 
.,     qphenaid,  84,  37. 
„  „        iUustratknts  of  the  ce- 

rebral and  orUt04iasal  aspect. 
M. 
superior  maziUary,  38. 
„  „  tttostratloo   of 

external  sorlkoe,  rlf^t  aide, 
and  nasal  or  internal  ai^»ect,39. 
„      supernumerary,  38. 

tarsal,  ossUkatkn  of.  105. 
w         H      articulations  ci,  with  eacb 
other.  150. 
temporal,  88, 36. 

iUustration  of    right 
side,  cerebral  aspect,  88. 
.,     turbinated,  inferior.  44.  48. 
Brain,  the.  537. 
,.      and  its  membranes,  583. 
„  ,   illustration  of  the  base  ot  58S. 
„  '   and  spbal  cord,  derelopment  oi, 

545. 
„      illustrations  of.  to  show  the  In- 
terior of.  538 ;  the  anterior  and 
Inferior  surfiiioe  of  the  pons. 
548 ;  the  form  of  the  bram  In 
the  early  human  embryo.  564. 
Tertkal  section  of  the  mesial 
parts  of;  illustiated,  543. 
Brewster  on  the  stomach.  460. 
Buluan  on  the  lungs,  S8i . 
Burse,  superficial,  884. 


Cecum,  the,  467. 

Galcaneum  and  astragalus,  fllustratloa 
of.  101. 

Galcaneum,  articulation  of,  with  the 
scaphoid  bone,  151. 

Camper  on  the  fisclal  angle,  65;  his 
views  on  the  cranium  mistaken,  66 ; 
on  the  coat  of  the  stomach,  460. 

Capillaries,  644. 

Cartilages,  639;  ooetal,  78. 

Cellular  Cude,  883. 

Cellular  or  areolar  tissue.  635. 

Cerebral  aradmold,  533. 

Cerebro-splnal  axis,  517. 

Cervical  region,  161. 

Cheselden,  499;  on  the  Inferior  tnxM- 
nated  Ixme.  63. 

Circulation,  organs  of,  894. 

Clavicle,  the.  TB. 

„       Ulnstration  of,  134. 

Clitoris,  the,  508. 

Cloquet,  J.,  includes  the  loog  and 
short  sacro>iUac  llgamenta  under  one 
name.  189 :  addoctor  ossli  metacaipi 
of,  too;  his  opinion  on  the  rela- 
tions of  the  serous  membnne  of  the 
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rcrlcanUimi,    303;    on    the    super- 

DuixilUry  nenre.  587. 
Coccygeal  vertebrae,  pelvic  view  and 

back  view  illustrated,  IS. 
Coccyx,  the,  1 3. 
Goeliac  axis,  Ulnstratioii  showing  the  dio- 

tribation  of  the  three  great  branches 

of,  376. 
Colon,  the,  469. 
Corpns  spongiosum  nrethne  and  glans 

penis,  501. 
Gowper's  glands,  500. 
Cotmmi,  Iiqoor  of,  518,  519. 
Craninnu  coloured  lUnstration  of  the 
sinuses  at  the  base  of  the, 

419,480. 

„       conformation  of  bomeaof,  49. 

„       dimensions  of,  57,  M. 

„       illustration  of  tlie  npper  Jaw, 

left  side,  65. 
„       illustration  of  the  base  of  the 
skull,  external,  56;  viewed 
fttim  within,  57. 
„       Inner  surface  of,  55. 
„       muscles  of,  illustrated,  948. 
„       supernumerary  bones  of,  35. 
Crichton,  Mr.,  of  Dundee,  499. 
Crural  aponeurosis,  retinacnia  connected 

with,  291. 
Crural  hernia,  474. 

Cruveilhier.  his  ofAnkm  of  the  struc- 
ture of  the  heart,  315 ;  on  the  spinal 
dura  mater,  519 ;  on  the  medulla  spi- 
nalis, 521 ;  on  the  cervical  ganglion 
and  cervical  nerves,  604. 
Cuvier  oa  the  hyoid  and  styloid 
bones,  14;  his  view  of  the  cranium, 
66 ;  his  view  of  the  tudal  angle,  66 ; 
his  theory  rejecting  the  growth  of 
teeth  superseded  by  Betzius,  440 ; 
the  dentition  of  wMwnfn^iR,  hmnan 
excepted,  dioovered  by.  437;  on  the 
ossification  of  the  pulp  of  the  teeth, 
439 ;  on  the  coat  of  the  stomach,  460 ; 
his  division  of  the  urethra,  493; 
weight  of  the  brain  of,  547. 

De   Blainvllle  on   the    sternum,   69; 

on  tlie  spinal  marrow  and  brain.  517 ; 

on  the  primitive  tissues  of  the  human 

body,  636. 
De  Orsair.  aocoracy  of  his  anatomical 

descriptions,  215  ;  first  discovers  the 

vesicles  called  Qraafflan,  503. 
Diaphragm,  the,  205 ;  Uhistrated,  t06. 

n         muscles  of,  280. 
Dorsal  vertebrse,  iUusUratloos  of.  viewed 

ftom  above,  below,  and  in  profile.  In. 
Dorsal  vertebne,  illnstrationa  of  two  of 

the  bodies  of,  124, 125. 
Ductus  thoradcus  sinistsr  vessel,  430 ; 

lUnstnted,  431. 
Daodenum,  the,  461. 


Dura  mater,  coloured  lUnstration  of  the 

sinuses  of  the,  418. 
Dura  mater,  practical  examination  of  the 

sinuses  of,  529. 
Dn  Vemey  first  described  the  tensor 

tarsi  muscle,  48. 

Ear,  the,  613. 
„    deep  muscles  of  the  middle,  277. 
,.    external,  613. 
„    extrinsic  and  intrinsic  muscles  of. 

277. 
„    horixontal  section  of,  displaying  the 

external  auditory  canisl,  615. 
„    membrana  tympani  of,  illustrated, 

616. 
„    section  of  the  labjrrlnth  of,  618. 
^jacolatory  ducts,  498. 
Elbow-Joint,  135  ;  illustration  of,  136. 
Encephalon,  546. 

Ensiform  cartilage,  ligament  of,  123. 
Eye,  appendages  of,  620. 
„    bikU  of,  6^26. 

„    ciliary  nerves  of,  illustrated,  629. 
„    crystalline  lens  of,  illustrated,  631 . 
„    glands  of,  illustrated.  682. 
„    puncta  lachrymalia  and  ducts  of. 
624. 
Eyeball,  illustration  of,  625. 

M       muscles  of.  illustrated,  269. 
„       section  of,  illustrated,  686. 

Face,  dimensions  of,  59,  65. 

„    inferior  or  palatine  region  of,  58. 

„    lateral  or  zygomatic  region  of,  59. 

„    nerves  of,  558. 

,.    posteriOT  or  guttural  region  of,  58. 
Ftdtopian  tubes,  50S. 
Fascia  ajstd  Afokkubosks,  283. 
FasdsB,  certain  deep,  connected  with  the 
viscera,  887. 
„       intercostal,  888. 
Fascia  iliaca,  890. 

„     deep  cervical,  287. 

„     pcctond,  888. 

„     superficial,  884. 
„     traosverNtlis,  889. 
Female    perineum,   muscles  of,   212; 

illustrated,  213. 
Femur,  illustrations  of  adult  thigh-bone, 

saierior  and  posterior,  94. 
Ferrein,  his  ofdniui  on  the  circulation 

of  the  blood.  482. 
Fibnxartilage,  640. 
Fibrous  tissue,  638. 
Fibula,  the,  99. 
Flexor  perforans,  137. 
Fluids,  655. 
Foetal  drcnlation,  318 ;  illustration  of. 

319. 

Foot,  rif^t,  Olustratlons  of  upper  and 
lower  sorfisoes  of,  100. 
„     dorsal  regloa  of,  8SS. 
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Foot,  deep  dliMctkm  of  the  dormim  of,  ^ 
illiutraied,  2S2. 
„     diMecUon  of  the  so)e  of,  illus- 
trated, 236. 
„     dorsum  of  the  left  dde  ctf,  lUtu- 

txaied,  940. 
,.     flret  layer  of  muscles  of  the  sole 

of,  836. 
„     UgameDts  of  the  sole  of.  illus- 
trated, 151. 
Fosse,  nasal,  61. 

H      sphenO'maxlUary,  64. 
„     temporal,  64. 
,*     lygoinatic,  64. 
Foville  on  the  bones  of  the  cnmlnm,  53. 

Ganglions,  ^item  of,  601 ;  illnstration 
explanatory  of  the  gsngUon  of  Oasaer. 
631. 

Oenlto-nrlnanr  organs,  510. 

tieoAroy  (St.  Hllabe),  his  Tbeoir  of  the 
Philoeoirfiic  Anatomy  of  the  Respira- 
tory Oigans,  3 1 8. 

Gerdy  on  the  cranium,  66 ;  best  explains 
Camper's  views  on  the  facial  angle,  66. 

Gimbernat,  ligament  of,  75. 

Olisson,  capsule  of,  454. 

Goethe  on  the  occipital  bone,  21. 

Gunther,  extensor  coccygis  muscle  of, 
280. 

Haller,  62 ;  on  the  inferior  turbi- 
nated bone,  63 ;  sub-arachnoid  liquor 
known  to,  519;  his  opinion  of  the 
sympathetic  lystem  of  nerves,  301 ; 
on  tne  cervical  ganglion  thyroid,  604. 
Hand,  ligaments  of,  described,  186. 
Haunch,  muscles  of  the  posterior  region 

of,  illustrated,  229. 
Head,  minute  anatomy  and  osaiflcation 
of  the  bones  oomposing   the 
skeleton  of,  35. 
M      illustrations  displaying  the  arti- 
culations of,  with  the  vertebral 
column,  116, 1!9. 
„     and  neck,   vertical   section  of, 
lUnstrated,  259. 
Heart,  the,  304. 

„      development  of,  with  the  great 

blood-vessels,  S17. 
„      illustration  of  the  auricles  of,  3 1 6i 
„     illustration  of  the  ventral  aspect 
of,  with  the  back  view  of  the 
same  heart,  317,  3^8. 
„     illustration  to  show  the  arrange- 
ment of  the  fleshv  fibres  of, 
81 5 ;  the  superficial  transverse 
lines,  8cc.,  816. 
„     illustration  showing  the  position 
and  relative  size  of  the  thy- 
mus gland  in  the  footus,  328. 
„      iUttstration  of  an  ox's  after  being 
boUed.815. 


Heart,  right  and  left  ooronaiy  arteries 

of,  3o8. 
Hip-Joint,  capsular  ligament  of,  U2. 
„        ileo-femoral  articnlation   of. 
Kl. 
illustration  of,  142. 
Humerus,  the,  82. 

„        circumflex  arteries  of,  364. 
„        illustrations  of,  anterior  am-- 
fiMe,  83. 
Hunter,  J.,  on  the  popliteal  artery,  S95 ; 
on  the  veins  as  abvorbents,  426 ;  true 
history  of  human  dentition  disoovered 
by,  437 ;  on  tlM  human  teeth,  440. 
Hunter,  W..  discarded  tlie  notion  of  the 
veins  being  absorbing  vessels,  426; 
Wachendorfs  discovery  of  the  mem- 
brana  papillaris  described  by,  628. 
Hymen,  the,  509. 

Ileo-csBcal  valve,  illustration  of,  567. 

Iliacus,  the,  209. 

Infant,  skeleton  of,  105  ;  Illustration  of. 

106. 
Inferior  extremities,  lymphatic  vessels, 

of,  429. 
Iiigrassiss  on  the  sphenoidal  turbinated 

hone,  &c.,  61. 
Inguinal  and  cmral  hemis»,  472. 
„       canal,  anatomy  of,  472. 
Inter-articular  fibro  cartilage,  132. 
Intestine,  the  small,  463. 

Jacobeon,  nerve  and  canal  of,  895. 

Kidneys,  the,  4«3 ;  illustrations  of,  487. 

„        and  ureters,  5n. 
Kieman  on  the  circulation  of  the  Mood, 

488. 
Kirlcringius  on  the  liver,  482 ;  ignorant 
of  traasoendental  or  philos<^ihic  ana- 
tomy, 105. 
Knee-Jobt,  144. 

vertkal  section  of,  described, 
145. 
H         illustration  of,  147. 
Kolllker,  discoveries  in  the  spleen  of 
some  animals  by,  477. 

Labia,  the  greater,  508. 

Lachrymal  apparatus  of  theeye.  flhis- 

tratilon  of,  625. 
Lacteals,  and  their  glands,  dissection 

and  display  of,  427. 

Larynx,  the.  288 ;  illustrations  of  the 

larynx,  trachea,  and  bronchi,  329, 830. 

Leg,  deep  muscles  of  the  posterior  regfcm 

of,  237. 

„    muscles  of  the  external  side  of  the 

left,  iUnstrated,  228. 
„    muscles  of  the  inner  side  of  the 
left,  partknlarised,  226. 
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eic.  posterior  and  niperflcUl  region  of, 
234. 
Lenwenhoek,  the  intimate  structare  of 

the  teeth  ditoovered  by.  437. 
Levator  propriiuaUe  nasi  posterior,  278. 
Lieberkimn  on  the  maoous  membrane 

of  the  imall  intestine*  4ff4. 
Ligament,  annular,  137,  ita. 

„         (aponeonwes  or  retinacnla), 

291. 
.,         anterior  or  radiated.  123. 
„         ooeto- transverse,  posterior, 

*    126. 
„         capsular,  133. 
..         oorsoo-aeromlal,  133. 
..         ooraco-clavicular,  132. 

corao^humeral,  or  accessory, 
131. 
M         oosUHslavicnlar,  ISI. 

costo  -  transverse,    anterior, 
127. 
,.         crucial,  146. 
M         crudfonn.  121. 

glenoid,  IS4. 
.,         inter-clavicular,  ISI. 
,.         ocdpito-atlantid,    anterior, 
119. 

ocdpito-atlantal,    posterior, 

120. 
„         stemo  •  clavicular,    anterior 
and  posterior,  ISI. 
Ligamentum  patelbe,  145. 
Liver,  description  of,  478. 
„      structure  of,  480,  481. 
„     iUustraticm  to  show  the  concave 
snrfooeof,  481. 
Lower  Jaw,  illustrations  of  articulations 
of,  117,118. 
..         illustrations  of  muscles  of, 

257. 

Lower  limbs,  aponeurosis  of.  292. 
Lumbar  vertebra,   illustrations   of  an 

upper  and  an  inferior  snrfSKe,  11. 
Lumbar  region,  181. 
Lnn^i  and  their  ^ypendages,  320. 

„     illustrations  of  the  anterior  and 
posterior  sur&ces  of,  324,  325. 

.,     oiganiiatlon  of,  322. 

.,     proper  tissue  of  the,  322. 
Lymphatios,  disaection  and  display  of, 

427. 

Lymphatic  vessels  of  the  inferior  extre- 
mities, 429. 
„  and  glands,  645. 

Magendle  on  the  liquor  of  Gotunnl,  518, 
519 ;  his  opinion  of  openings  into  the 
fourth  ventricle,  543. 

Mammary  glands,  5U. 

„  illustxation    of    the 

ducts  of,  515. 

Martinean,  Mr.,  499. 

Meatus  urtnartos  and  urathn,  509. 


Meckel,  comparisoDS  of  the  vertebne, 
by,  7 ;  on  the  occipital,  sphenoidal, 
and  parietal  bones,  36,  37;  (m  the 
sternum,  69 ;  his  dimensions  of  the 
male  and  female  pelvis,  78 ;  on  the 
small  intestine,  463 ;  on  the  remains 
of  the  vesicula  umbilicaUs  in  the 
foBtos,  463 ;  his  opinion  that  all  em- 
bryos are  at  first  of  no  sex,  511 ;  on 
embryos,  518;  his  description  of  the 
nervous  system,  517. 
Meckel,  sen.,  discovers  the  ganglioD'  so 

called  of  Meckel,  586. 
Membranes  of  the  spinal  marrow,  518.  , 
Metacarpus,  illustrations  of  palmar  and 

dorsal  surfnoes  of  rl^t  hand,  91 . 
Monro,  the  second  Dr.,  his  opinion  re- . 
specting  the  lateral  ventricles  of  Uie 
brain,  537. 
Mons  veneris,  507. 

Morgagnl,  the  foramen  ctecom  of;  39 ; 
accuracy  of  his  anatomical  deaicrip- 
tlons,  215;  sinus  of,  447;   mistook 
the  cecum  of  a  dog  for  the  ^)pen<Ux 
vermiformis,  467. 
Mouth  and  lips,  433. 
Mucous  membranes,  646. 
Mulde,  extensor  ooocygis  muade  of,  280. 
Muller.  his  opinion  respecting  WoUBaii 

bodies.  512. 
Mdsclks,  descriptive  anatomy  of,  155. 
Muscles,  tabular  view  of,  277. 
Muscles  of  the  abdomen  and  pelvis,  202. 
„  back,  illustration  of.  1 58. 

„  eyelids  and  orbits,  278. 

face,  278. 

fore-arm  and  hand,  183. 
head,  242. 
„  head  and  neck,  277. 

isthmus  faucium,  263. 
„  larynx,  259, 266. 

„  leg  and  foot,  230. 

„  lower  extremities,   216, 

281. 
.,  neck,  242. 

,.  neck,  deep,  263, 879. 

orbit,  267;   lllustxmted, 

268. 
palate.  259,  261. 
„  pelvis,  210. 

pharynx,  259. 
„  phaiynx,     section     of, 

illustrated,  260. 
left  shoulder,  illustrated, 
178. 
„  superior  extremitici,  1 73, 

280. 

„  siqwrior  extremity  illua- 

timted,  176. 
•.  trunk.  279. 

Muscle,  abductor  minimi  digiti  pedis, 
236,  237. 
M     «bdnctor  mkdml  digiti.  281 ,  282. 
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Muade,  abdncior  poIUda,  described,  1 B6. 

197.  2H1,  SbS. 

»» 

accelcratorefi  urlnie,  211,  2fiO. 

>• 

Aooeasuiy,  a  iU. 

»• 

adductor  brevli,  SSa,  S89. 

»» 

„        digiti,281. 

ti 

ff       kmgns,  228,  282. 

»• 

..       magniu,  2t%  282. 

■t 

„       iD«gnii8.  precise  form 

and  attachments  of* 

the  left  side  of,  illaa- 

trated,229. 

•• 

minimi  digiU.  198. 

»» 

polllds,  198.  241.262. 

tt 

anooneoB,  183,  281. 

•t 

aonnlus  albua,  278. 

»» 

arytimo-epiglottidei.  267. 279. 

tf 

arytenoidens,  287.  279. 

ft 

attoDens  aurem.  277. 

t« 

attrahens  anrem,  277. 

>t 

anrla,  anterior,    superior,  and 

poeterior,  244. 

•» 

asygoe  nvulc,  279. 

»• 

biceps,  V81. 

M 

„       femoris,  221. 

•  • 

„       flexor.  281. 

•  1 

„       flexor  cubiti,  180. 

t> 

brachiftUs  flexor,  1 8 1 ,  28 1 . 

•  • 

boodnator,  249,  27k. 

n 

carpus,  posterior  annular  liga- 

ment of,  183. 

i> 

droimflexus  palati,  279. 

n 

coccygeus.  2 14,  S8U. 

•• 

complexus,  169. 

•• 

„          maioT  and  minor,  279. 

»• 

compressor  narium,  2''8. 

•> 

„        tu«thne,  234. 

» 

constrictor  bthmi  fiuidum,  261. 

•• 

„        pharyngis    inferior, 

260,  279. 

•t 

,.        pharyngis    medius, 

260,  279. 

1* 

„        pharyngis  superior, 

261,  279. 

•t 

,.         vaginn,  280. 

f» 

ooraoo-bradiiaUs,  lf)0, 281. 

•• 

oorrugator  snpercllil,  246, 278. 

tf 

crema8ter,  280. 

*i 

crioo*«rytenoidet   postid,    266, 

279. 

•f 

crico-arytenoideus  lateralis,  267. 

•• 

crioo-thyroideuB,  266, 279. 

•( 

crurens,  225. 

(1 

deltoid,  178.  280. 

M 

depressor  ats  nasi,  278. 

M 

„        anguli  oris,  248. 

pf 

„        labii  inferioris,  278. 

•  • 

„        labii  superioris,  248. 

»> 

„        labii   superioris    aUe- 

que  nasi,  248. 

•« 

digastricuB ;   Mventer  maxillje. 

255.  279. 

ft 

dorsal  interoesei.  281,  M2. 

Muscle,  erector  ditoridb,  260. 
„     erector  penis.  211.280. 
,.     extensor  breris  oomnrania,  232. 
.,  „        carpi  radialia  brevfor. 

168. 
,.  „        carpi  radialis  brevis. 

28t. 
„  „        cari^  radtalls  limglor. 

18fi,  281. 
,.  ..        carpi  ulnaris,  184. 

>.        coccygis,  2  MO. 
„  ,.         communis,  2«tl. 

„  „        communis  brevis,  282. 

„  „        communis   digitoram. 

185. 
communis  longis,  289. 
„        indi^proprins,  186. 
„  .,        longuscommunlsdigi- 

torumpedls,-23i. 
minimi  dIgiU,  iH4, 28 >. 
„  ossis  metacarpl  poUi- 

ds,  187,  281. 
.,        prtmi  intemodii  poUi- 
ds.  186,  tm. 
M  „        proprius  poUids,  231. 

„  „        pKopriusmdida,  2ai. 

,.  ..        proprius  polUds  loo- 

gU8,282. 

„  „        secundi  Intemodii  pol- 

Uds, 186. 
,.  „        secundi  poUids,  281. 

,.  „        ulnaris,  281. 

.,      external  or  dorsal   interosaei. 

232 

„     flexor  brevis  digltl,  2H1 ,  282. 
,.  n  dij^torum     pedis. 

237. 

minimi  dicltl,  il- 
lustrated, 199. 
241,  282. 

pollida,  198,  »}. 

282. 
.,  „  polUds  pedis,  231'. 

„     flexor  carpi  radialis,  I9i,  281. 
,.         N     carpi  ulnaris,  192,  281. 
„         „     cammtmia  perfiwans,  282. 
„         .,     cruris,  22). 
„         „     digitorumproftmdu8,194. 
.,         ..     digitorumsubitmis, '.92. 

„     longus  polUds  maous,!  93 
,.         „     longus  poIUds,  282. 

longus  poUids  pedis,  239. 
,.  ossis  metacarpl  poUids. 

196. 

„     pollids  longus,  281. 
,.         „     profundus,  281. 
„        „     sublimis,  281. 
„     gastrocnemius,  282. 
..     gemelli,  superior  and  infexfor. 

221. 
gemellus,  superior  and  inferior, 

281. 

genlo^oanis,  258. 
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laclt 

Stgenlo-hyoideafl,  257,  S79. 

Mwicle,  obUqmu  abdominli  externum. 

If 

geiilti>hyo-glo«80s,  S79. 

209,  28rt. 

n 

gluteus  maximal,  281. 

..            „         abdominis  tnlemn-. 

M 

208,  2H0. 

217. 

„            M        capitis  superior  and 

n 

,1      medius,  221. 

Inferior,  172,  280. 

II 

H      miiiimiM,2S0, 281. 

„         Inferior,  270,  278. 

If 

gracilis,  227,  882. 
nyo^loesQB,  258, 279. 

„         oculi  superior,  270. 

tt 

„            „        superior,  278. 

M 

iUacoa,  280. 

„     obtmiafcor  extemus,  8:t0.  281. 

It 

inftBoosUles,  276, 280. 

„            „        interna^  220, 281. 

(1 

Infhb-splnatiis,  175,  280. 

„     ocdplto-fW>ntalis,  24  S. 

•* 

Inner  pterygoid,  251 . 

„     omo-hyoideus,  254,  279. 

»• 

Iniercofitales  extemi,  274,  280. 

„      opponens,  1 99. 

*i 

„           Interqi,  275,  2dO. 

.,         minimi  digiti.  900. 

II 

interoaaei,  20  . 

„           „         polUds,  281. 

*• 

tDter-spinoles,  280. 

„     orbicularis,  278. 

II 

„            cervlds  171. 

palpebnurnm,    245, 

If 

Inler-transversaleji,  HBX 

278. 

If 

,,               lumbomm. 

..     palato-glossus,  279. 

iti. 

„      palato-i^iaryngeus.  26S,  279. 

II 

in  tenb'ansversalis  colli,  171. 

„      palmar  interossei,  281. 

l> 

irlii,  278. 

„     palmaris  brevig,  ]  90.  281. 

If 

iichlo^uocygens,  214,  280. 

longus,  281. 

II 

UUssimus  colU,  252, 279. 

„      pectlneus,  287,  262. 

II 

„         doTsl,  IfiO,  279. 

„     pectoralis  m^Jor  and  minor,  270, 

•  I 

laxator  tympani,  277. 

271,  272,  2N0. 

•  I 

left  frontal,  277. 

„      peroneus  brevis  and  longus,  233. 

II 

„    occipital,  277. 

282. 

•  I 

levator  anguli  oriii,  247,  278. 

„          „        tertiua,  or  alter.  232. 

II 

„              6capuUp,llt3,279. 

„     peroneus  alter,  282. 

If 

„      ani,  9^3,  2H0. 

„      plantar  Interossei.  241,  282. 

It 

„      communifl,  247,  ^78. 

..      plantaris,  235,  282. 

It 

„      glandule  thyrr>idea*,  279. 

„      popliteufl,  235,  282. 

ff 

„      labti    raperioris   alaeqne 

„      pronator  teres,  190,  281. 

nasi,  847. 

„      pronatus  qnadntus,  196,  281. 

ti 

„      labli  inferlorl«,  248,  278. 

„     psoas  magnus,  280. 

»» 

„     labli  propriuB,  278. 

„         „     magnus  and  illacui,  208. 

•  • 

„      menti,  248. 

„          „     parvus,  208, 280. 

If 

„      palati  moIllB,  262,  279. 

..      pterygoid,  «50. 

fi 

„      palpebne  snperioris,  268, 

It      pterygoideus  exteraus,  278. 

278. 

„               ,.            Intemos,  250, 278. 

If 

„     proprlos  abe  naal  ant»> 

„     pyramldales,  205.  280. 

rior,  278. 

nasi.  246.  278. 

It 

„     nvnle,  262. 

„     pyriform,  22o,  881 . 

n 

levatores  costarum,  275,  280. 

„     quadntor  femoria,  221 ,  281 . 

If 

Ugamentum  nuclue,  101 ;  111ns* 

„     qoadratus  lumborum.  207,  280. 

trated,  164. 

„     quadriceps  extensor  cruris,  224, 

If 

Ungnalis.  258,  279. 

282. 

ft 

longi  colli,  264. 

„     rectus.  280. 

tt 

longiastmns  doral,  168,  279. 

„         „       abdominis,  205. 

11 

longus  colli,  279. 

„         „       capitis    anticus,    mi^r 

N 

Inmbrlcales,  238. 

and  minor,  264,  279. 

II 

male  perineum,  illnfltnted,210. 

capitis  Uteralis,  265, 1 71 . 

II 

maMeter,  249,  278. 

„        „       capitis  posticus,    mayxt 

If 

mnsculi  acceiMorii,  279. 

and  minor,  172,  k8u. 

ft 

moaculns  anti-tragicoB,  277. 

H         ,1       extemus,  269. 278. 

tt 

M         helicis  miOor,  277. 

..         .,       femoris,  224. 

ft 

„         helids  minor,  277. 

„         „       Inferior,  269. 278. 

•  t 

tiagicna,  877. 

..          ,.        Intemus,  269, 278. 

tl 

,.         tnnaversQs  aQrIcalc, 

„         .,       superior.  278. 

277. 

,.         „       oculi  superior.  268. 

If 

mylo-hyoldeiiB,  226, 279. 

retinaculum,  182. 
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Muscle,  retinacnlam  tendlnmn  nraica- 
lonna,  Imo. 
.,     retrahens  aurem,  877. 
„     rhomboideas  m^r  and  minor, 

168.  878. 

,.     right  frontal,  877. 
„         M    oodpital,  877, 

rfaorhu,  878. 

rotatores  sphue,  SsO. 

•acro-liimlMliA,  dMcriptlon  of, 

167,879. 
„      ■artoriua,  884,  888. 
,.      Kaleni,  865. 
if     Boalenus  antkiu,  865,  879. 
„       mediiu,  879. 
M       minimiu  posticus,  866. 
„        posticus,  866,  879. 
semi-membranMns,  883,  881. 
semi-qpinalis  colli,  880. 

dorsl,  171,880. 
donl,  lumbar  pw- 
tl(m  of,  171. 
„  lumborum.  880. 

■emi-tendinosus,  883,  8«i. 
•erratus  magniis,  873, 880 ;  lllus- 

tiati<m  of,  874. 
serratus  posticus,  superior,  168, 

879. 
„  inferior,  879. 

■oIeu3,  835,  888. 
sphincter  ani,  811,  880. 
splnaUs  dond,  168,  880. 
„      splenius,  165. 

„         colli,  879. 
0^)109,879. 
„      sUpedlus,  877. 
,f    'stemokleldo-mastoldeus,    853, 

879. 
„  '  sterno-hyoideus,  855,  879. 
..      stemo-thyroidetts,  855f  8T9. 
,.      Stylo-^lossus,  858,  87^. 
n     stylo-hyoideus,  879. 
,.     styloid,  857. 
,.     B^lo-pharyngeus,  861, 879. 
„      sttbclavius,  873,  880. 
8ub<rureus,  887. 
gnbacapnlaris,  178,880. 
supinator  brevis,  188,  881. 
„  „         longus,  187, 881. 

„      supra-spinatus,  175,  880. 
„     tempondls,  878. 
M     tensor  fsadce  latae,  884. 
„  M      tarsi.  878, 846. 

„         „      tympani,  877. 
,.         „      vagiiUB  femoria,  888. 
„      teres  xdm^x  and  minor,  177,  fiso. 
H      thyro-arytenoidei,  867,  879. 
„      thyro-epiglottJdeus,  879. 
„      tfayro-hyoldeus,  855,  879. 
„     tibialis  anticus,  830,  888. 
M  M        posticuf),  839, 888. 

„      transreraalis  abdombiis,  840. 
colli,  168,  878. 


w 


Muscle,  tNtturerms  pedis,  841 ,  882. 
„        perinei,  818.  ano. 
„     tn^teiius,  15S,2T«. 
.,  „        illustration  of,  159. 

triangularis  nasi.  847. 
oris,  878. 
.,  „  stenii,  875,  898. 

M      triceps  eztennor,  178,  SHI. 
.,      trochleaiis,  870. 
„      vaghin  femoris,  8S4. 
„      vastus  extemus,  885. 
,;         „      Intemus,  X8i. 
„      lygomaticus  nu^or  and  minor. 
847,   848,  878. 
Muscular  fibres,  involuntary,  651. 

„       tissue,  649. 
Mtoloot,  155. 

Nails  and  hairs,  633. 

Negele,  obliquely  oval  pelvis  discovered 

by.  108. 
Nkrvoub  Ststbh,  516. 
Nerves,  anatomy  of.  twamatj  of,  573. 
,.       auditoiy,  594. 
.,       braddal  plexus,  553  ;  tUustzar 
tlon  showing   the   po6iti<a 
and  formation  of  tne  cer- 
vical and  brachial  plexuses 
of  nerves,  554, 
„       cerebral  pia  mater,  5S4. 
.,       dliary,  of  tlie  eye,  illustration 
to  show  the  distribution  of, 
689. 
„       circumflex,  564. 
..       cranial,  apparent  origin  <^,  536. 

59S. 
,.  „       or  encephalic,  583. 

.,       crmal,  568. 

.,       cubital,  illustration  to  show, 568. 
„       dorao4(|dnal,  549.  565. 

external  and  internal  cuta- 
neous, illustration  to  show. 
563. 

external  cutaneous,  558. 
„       pla  mater,  534. 

„  „       popliteal  or  femora]. 

576. 

„       great  sympathetic,  601 . 

„       great  sympathetic,  cervical  por- 
tion of.  60S. 

M       great  sympathetic,  lumbar  por- 
tion ^,606. 

„       great  sympathetic,  sacral  or 
pelvic  portion  of,  606. 

„       inferior  maxillary,  568. 

n       internal  cutaneous,  557. 

„  N        popliteal,  or  tibial,  578. 

H       lumbar-plexua,    terminal 
brancnes  (rf,  568. 

„       1umbo-«pinal,  566. 

„       lumbosacral  plexna,  lllustia- 
tion  of,  570. 

„       median,  659. 
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Nerves,  median,  illustration  to  ahow, 
563. 
„       mednlla  spinalis,  92 1 . 
„       medulla  spinalis,   illustration 
of,  with  medulla  oblongata 
and  pons,  521. 
.,       medulla  spinalis,  illustration 
to  show  the   roots  cX  the 
spinal  nerves,  522. 
„       meduUa  ^inalis,  development 

of,  547. 
.,       muBcuIo-spiral,  illustratioh  to 

show.  5rt3. 
„       obturator,  569. 
„        olfactory,  560. 
„        optic,  581. 
„        pathetic,  M2. 
„       plantar,  illustration  to  show 

the  distribution  of,  579. 
.,       radial,  or  mmculo-epiral,  562. 
,,       sacral,  571. 
„       sacral     plexus,     terminating 

branch  of,  574. 
.,       sacral  plexus,   illustration  to 
show  the  distribution  of  tlie 
nervtu  tibialis,  575. 
„       sciatic,  illustration  to  show  the 
course  of,  572. 
•pioal  arachnoid,  519, 
„  „      dura  mater,  5IH. 

.,  „      pla  mater,  520. 

„         spinal,  A47-549. 
„       superficial  cervical,  551 . 
,.       superior  maxillary,  586. 
trifacial,  582. 
ulnar,  561. 
Nervous  tii»ue,  652. 
Nervus  vagus  and  great  sympathfetic 
system,  illustration  -showlsig  the  dis- 
tribution of,  602. 
Nose,  bones  and  cartilages  of,  illus- 
trated, 609.  ^ 
„     nerves  of,  particularized  <nd  If 

lustrated,  609. 
„     view  of  the  cartilages  of,  607. 
Nostrils,  minute  muscles  in  toonnexlon 
with,  609. 
.,         vertical  secticta  of,  to  display 
the  distribution  of  the  olfac> 
toiy  nerves,  610. 
Nympbae,  508. 

Oodput,  articulation  of.  with  the  axis, 

or  second  cervical  vertebra,  I2tt. 
(Esophagus,  the,  332. 
Ophthalmic  ganglion,  985. 

„         nerve,  583. 
Orbits,  situation  of,  59. 
Organs  of  deglutition,  446. 
„        dlgesUon,  432,  433. 
„       generaticm  in  the  male,  494. 
„  „  female,  502. 

„  fcBtua,  511. 


!• 


Organs  of  insalivatlon,  442. 
„       mastication,  4M6. 
„        prehension,  433. 
„       resplfatioQ   and    droulation, 
X94.    - 
Okoans  of  Sbxsb,  607« 
Organs  of  urine  and  generaQon  in  the 

male  and  female,  432,  48^ 
Osseous  tissue,  640. 

OSTEOLOOT,  1. 

Otic  ganglion,  591. 

Ovaria  and  Fallopian  tubes,  502. 

Paochlonl,  glands  of,  521. 

Pancreas,  the,  475. 

Parotid  gland,  442. 

Patella,  illustrations  of  outer  and  inner 

surface  of,  104. 
Pelvic  fascia,  290. 
Pelvis,  the.  76. 

„      deep  muscles  of,  212. 

„      female,  77. 

„      lateral  section  of  the  male,  4^8. 

„      lateral  view  and  section  of  the 
female,  507. 

„      illustration  of  the  true,  76. 

„      section  of  the  right  side,  77. 
Penis,  the,  500. 
Pericardium,  the,  302. 
Perineal  fascias,  291. 
Peritoneum,  451. 
Peroneal  region,  233. 
Pharynx  and  gullet,  446. 
Pituitary,    mucous,    or    Schneiderian 

membrane,  608. 
Pleune,  the,  296. 
Prostate  gland,  498. 
Pterygoideus  extemus,  25t: 
Purki^le,  on  the  gruwth  of  the  teeth, 
440. 

Radius,4lie,  84 ;  articulations  of  the  ulna 
,    with,  137. 
„      anterior  and  po6terior*mirfaoes, 
illustrations  of;  85. 
Ramus  anastomoticus,  394. 
Basdkkow  on  the  growth  of  the  teeth, 

440. 
Rau,  499. 
Rectum,  the,  470. 
Reiningen  on  the  ^lieuoldal  turbinated 

bone,  Ate,  62. 
Respiration,  organs  of,  294. 
Retzius,  the  intimate  structure  of  teeth 

discovered  by,  437. 
Ribes,  Mr.,  on  the  vidian  and  facial 

nerves,  593. 
Ribs  and  their  cartilages,  70. 
„   illustrations  of;  7 1,  72. 
„  articulations  of  tlie^  cartilagea  of 

the  fUse,  with  each  other,  124. 
„   articulations  of,  with  the  bodies  of 
tlie  vertebrsB,  125. 
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RIbp,  artlcnlatknif  of,  with  the  traiu- 
verw  processes,  126. 

Rayach,  F.,  denied  the  burathig  of  the 
ooveriogs  of  the  ovarium,  5U4;  ig- 
norant of  txwueendental  or  philu> 
sopbic  anatomy,  .05;  on  the  Mal< 
pighiaa  ourpuiwles,  i«6. 

Sacral  plexus.  Illustration  showing  the 

ttrminating  iMranches  of  the  smaller 

divltiion  of  the  great  sciatic  nerve, 

i75. 

Sacmm,  illustration  of  Its  right  margin, 

II. 

„       adult,  its  pecoUarities  and  06si> 

flcatllB,  320. 
„       dorsomof,  illostrated.  If. 
„       pelvic  or  anterior  surface  illus- 
trated, 12. 
Salivary  glands  44>- 
Santorlni,    trausverae  muscle   of   the 

urethra  Known  to,  xl'i. 
Scapula,  Ulustrations  of  ri^t  sci^la, 
posterior  and  custal  surfaces, 
and  viewed  anteriorly,  bO. 
„       proper  Ugaments  of  the,  132. 
>,       Uiustratiun  of,  194. 
Scan»,4!,40«,4»». 
Schneider  on  the  sphenoidal  turbinated 

bone,  &C.,  62. 
Schwann,  revival  of  the  first  theory 

respecting  teeth  by,  44<*. 
Sciatic  or  sacnl  plexus,  571. 
Scrotam,  dartos,  and  cremaster,  494. 
Secreting  gland«,  64H. 
Serous  membranes,  f>45.  ' 

Shoulder-Joint,  iici4iulo>hnineTal  articu- 
lation of,  13S,  ' 
„  vertical  section  of,  135. 

Shoulder,  muscles  of,  illustfated,  174. 
Skeleton,  explanation  of  the  term,  1. 
„       ftmilamental  part  of,  I. 
„       human,  how  exhibited  to  the 

student,  14. 
„       number  of  bonet  of  which  it 

oonabts,  15. 
„       male,  viewed  in  nroflle,  l ;  in 

front,  5 ;  femue,  3. 
„       of  the  infant  compared  with 

the  adult,  Y05. 
„       adult,  back  view,  107. 
„       Illustration  of  a  portion  of  the 

base  of  the  skull,  Ac,  14. 
„       of  the  upper  extremities,  82. 
.,       of  the  lower  extremities,  98. 
M       of  the  foot,  105. 
M       of  the  torso,  67. 
SUn.  flie,  S38. 

M    section  to  Ulastrate,  634. 
Soemmering,  M..  on  the  rranial  nerves,* 
fttt;  UlustraUon  showing  the  fora- 
men oentrale  of,  630. 
Spermatic  cord,  497. 


Splual  oc^vnn,  vertical  section  of.  1 12. 
Spleen,  illustration  of  the  concave  »ur- 

Csce  of,  477. 
Stemunw  67;  illustration  ot  anterii«- 
and  posterior.  69. 
M       articulations  of  the  cartilages 

of  the  true  ribs  with,  121. 
„    and  collar-bone,  lUustratiiA  oC  1 24. 
Stomach,  the,  457. 

„       and  intestines,  449. 
Sublingual  gland,  445. 
Submaxillary  gland,  444. 
Superficial  fasda  of  the  arm.  287. 

„  of   the  lower    extxe- 

mities,  286. 
Superior  extremities,  coloured  slcetcii  uf 

the  arteries  of,  3«2. 
Supra-renal  capsules,  483. 
Sutures,  of  those  formed  by  the  unioQ 

of  the  cranium  and  £soe,  64. 
Sweat^lands,  illustration  of  a  section 
of  the  skin,  showing  the  diatributk>n 
of,  635. 
Synovial  capsule,  134. 
„        membranei,  645. 

Teeth,  436;  illustration  to  ibow  the 
formation  of  a  mobu'  tooth,  437. 
„      transverse  and  longitudinal  sec- 
tions, to  show  the  form  and  extent  t<f 
the  pulpeavl^,  4S«. 
Tendons,  retinacula  of,  connected  with 
i^xmeuroris  of  upper  extremity,  291. 
Teetes,  spermatic  cord,   vaa  deferena, 
vesiculie  eeminales,  and  ductus  tjfca- 
latorU,  496. 
Testes,  illustration  of  a  vertical  aectioD 

of,  496.       • 
Thiele,  routores  apUup  muscle  of,  280 ; 

on  the  cmnilation  of  the  blood,  482. 
Thigh,  muscles«f  the  outer  side  of  the 

left  side,  illustrated,  218. 
*    „     muBclm  of  the  Inner  aqwct  oi 
the  left  dde,  219. 
M     the  left,  deeper  dimectko  of  the 

muscles  cf,  222. 
n     muscles  of  the  front  of,  223. 
„     deep  dissection  of  the  mnsdies  of 
tb<>  left  sfcle  of.  iUuslruled, 

228. 

„     posterior  region  of,  22 1 ;  muscles 
of.  illustrated.  229. 
tlioradc  aorta,   arteries   which  arise 
from,  373. 
•  „        duct,illustratfcnof  thefiMin*- 
tion  and  oonne  of.  431. 
„        extremities,  coloured  iUustra- 
tion  of  the  ffir^rthjal  vein 
at  the  bend  of  the  elbow, 

4«1. 

Thorax,  the,  67. 

„       examination  of  the  cavity  of, 

294. 
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Thorax,  miutratioDB  of  tbe  utkuLa-   * 
tioiuof,  182. 
„       moBcles  of,  166. 
„       method  of  opening,  995. 
„       orifices  of,  334. 
„       guperfldal  fosda  of,  2Hj. 
„       viewed  •xtemally.  2»4. 
Thymus  gland,  387,  388. 
Thyroid  axis,  407. 
Tibia,  the,  96. 
,.     and  fibula,  right,  iUustmtioDB  of 
anterior,  9». 
Toes,  phalanges  of,  103. 
„     articulationB  of  the  phalanges  of, 
154. 
Tongue,  the,  610. 

„       illustration  to  show  the  muoona 
azKi  sentient  surface  of,  618. 
„       intrinsic  muscles  of,  '^19. 
Torso,  Illustration  of  the  skeleton  of, 

seen  ta  profile,  67 ;  front  view,  611. 
Trachea,  the,  383. 

„       and  bronchi,  38  4. 
„       and  lungs,  illustration  of,  SS4, 
3^5. 
Trachelo4naatoldeus,iUustratioi»of»  189. 
Trapezium,  the,  89. 
TrianguiariB  stemi,  880. 
Trunk,  arteries  from  the  udllary  por- 
tion  of,  403. 
M     muscles  of,  155. 


Ulna,  the,  8^. 
.,     articulations  of  the  radiiM  wMi, 

„     ri|^t,  lllustradons  of  anterior  and 

nterfor  surfaces,  85. 
ord,  illustration  represent- 
ing a  portion  of,  506. 
Ureiiu-a,  the,  493. 

„       artery  of  the  bulb  of,  390. 
„       muscular  fibres  of,  tli. 
M       transverse   muscle   of,    Illus- 
trated, 81 5^ 
Urinary  bladder,  483. 

„  ligament!  of,   490; 

structure  of,  491. 
Uterus,  the,  d04. 

„     ovaria,  and  Fallopian  tubes,  il- 
lustration showing,  504. 


Vagina,  entrance  of,  5^9. 

„       the,   and  external  organs  of 
generation,  607.  ■ 

Vaginal  artery,  389. 
Vascqlar  SrerrxM.  the,  3J5.  « 

Vascular  tissue,  643. 
Vas  deferens,  497. 

Vktsh,  644 ;  systematic  anatomy  of,  408. 
Veins  of  the  thoradc  extremittes,  481. 
•  „     of  the  corpora  striata,  418. 


Veins  of  the  thi^,  ooloored  iUnstrap 
lions  showing  the  superficial, 

411. 

,.     deep  veins  of  the  lower  extre- 
mities, 418. 

„     sketch  to  illnstrate   the  super- 
ficial veins  at  the  bend  of  the. 
elbow,  481. 

„     which  form  the  hypogastric  or  in- 
ternal iliac,  413. 
Voiii,  axillary,  42S. 

„     basiUc,  48S. 

„     capsular,  415. 

,t     cephalic,  481. 

„     common  femoral,  419. 

„     common  iliac,  418. 

„     external  iliac,  418. 

„     external  or  short  saphena,  4 1 0. 

„     fsdal,  419. 

„         „     coloured  iUustratloa  of  tito 
course  of,  480. 

„     femoral,  418. 

„     great  ri^t  coronary.  409. 

,,     hepatic,  415. 

,.     inferior  i^renlc,  4M. 

„     Internal  Jugular,  41 7,  480. 

„         „       or  lang  saphena,  4  in. 

,,     lateral    and    inferior    cerebral, 
418. 

„     left  coronary,  410. 

M  interior  thyixM,  483. 
„   internal  mammary,  483. 

„       „   superior  Intezoostal,  483. 

„     lumbar,  414. 
median,  488. 

„     middle  sacral,  414. 

„     ophthalmic,  41 8. 

„     popliteal,  4(9. 

„     renal  or  emulgeni,  414. 

,,     xif^t  inferior  thyroid,  493. 

„       „     faitemal  mammary,  483. 

y       „     superior  intercostal,  483. 

„     sacro-lateral,  413. 

„     saphena,  illustration  of  the  short 
or  posterior,  left  leg,  411. 

„     ■aphonavooloured  sketch  showing 
the  short  or  posterior,  4i  l. 

„     smxU  right  coronary,  410. 

„     ipermatic,  414. 

„     splenic,  415. 

subclavian,  48 1 ,  499. 

„     sqperfidal  femoral,  419, 

i,     of  the  thigh,  sketch  of,  41 1 . 

„     superior  and  inferior  cerebellar, 
418. 

„  „       cerebral,  417. 

,,  „        mesenteric,  415. 

V«na«xygos,  483 ;  coloured  illultratioii 

of  the  system  of,  484. 
Vena  cava  inferior,  41i<,  4)4. 
„  superioT,  417,  483. 

VensB  Imunnlnata,  488. 
Vena  porta,  qrstem  oi;  415. 
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Vena  portarom*  uoloored  diagram  in- 
tended to  allow  the  fonnation  of,  il  6. 
Veltim  penfaUum  palati  muscle  illus- 

tiated,s<i/ 
Ventricle,  the  left,  sn. 

„        illufltratlon  of,  3 1 1 . 
Vertebra,  a  lumbar,  4. 

„       dentata,  illnstrationfl  of  upper 

and  under  aarCMXB  of,  8. 
„       general  diaractera  of  a,  4. 
„       Uluslration  of  the  upper  anr- 

faoe  of  a  lumbar,  4. 
„       proemlnens,  Uluatrationa  of, 
viewed  ftom  above,  below, 
and  in  profile,  9. 
„       eeventh  cervical,  9. 
Vertebrae  and  vertebral  column,  pro- 
perly no  called,  16. 
„       articnlationa  of  the  flrat  and 
aecond,  with   each  other, 
116.  121. 
„       cervical,  illustrations  of  their 
disthiguiahlng  characters,  4. 
ooocygMil,  IS,  21. 
„       coloured  illustration   of  the 

sinuses  of,  425. 
,.       dorsal,  10. 

„       Illustration  of  anterior  com- 
mon ligampnt  of,  l  is. 
„       lumbar,  11. 
„       nomendature  of,  18. 
„       ossification  of  the  true,  !8. 
.,       pecoliar  cervical,  7. 
,.       sacral,  11. 

„       siniues  of,  lllustratal,  425. 
Vertebral  aponeurosis,  the,  166. 


Vertebral  oolnmn,  minute  anatomy  and 

ossiflcalion  of.  13. 

„       column,   illustratioiu   of.  in 

IVont,  back,  and  in  profile, 

17. 

„       column,  vertical  and  mesial 

section  of,  20. 
..       oolxmm,   illustration  of  pos- 
terior  o>mmon   ligament 
of,  114. 
„       column,  illustration  of.  11  A. 
„       column,  articulations  of  the 

head  with,  119. 
„       venoiu  sinuses  and  veins  of 

the  medulla  splnalb,  -iki. 
„       veins,  422. 
Vesical  vdn,  413. 
VesiculsB  seminales,  496. 
Vessels,  development  of,  644. 
Voi^t,  on  the  s{riienoid  bone,  S7. 
Vomer,  the,  45,  48 ;  illustrations  of,  in 
profile,  and  viewed  from  above,  45. 

Wrist-Joint,  138. 

Weitbreicht,  12<»,  138. 

Willis,  communicating  artery  of,  351 ; 
illustration  showing  the  circle  of, 
351 ;  coloured  illustrations  dMwing 
the  arteries  of,  3o1 ;  spinal  aooesaory 
nerve  of,  599. 

Wilson,  Mr.,  levator  muscles  of,  280. 

Winslow,  foramen  of,  454. 

Woman,  external  organs  of  gperation 
in,  507. 

Yellow,  or  elastic  lissoe,  638. 
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